A TESTED 
job record 
card... 


© FOR CUSTOMER SATISFACTION 
© FOR REPEAT BUSINESS 
© FOR BUSINESS-LIKE OPERATION 


This Raytheon Bonded Electronic 
Technician job record card en- 
ables you to follow each custom- 
er’s repair all the way through. 
It gives the customer a written 
guarantee and an itemized state- 
ment. It provides an automatic 
mailing list — in fact, it has every 
element dealers themselves found 


essential in actual tests. 


This proved job record card is only 
one of the dozens of dealer-helps 
designed to build a substantial, 
money-making radio service busi- 
ness. For all the facts, see your 
Raytheon distributor today to find 


out how you can qualify. 
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{send you Soldering Equipment and Radio parts; 
show you how to do Radio soldering; how to 
mount and connect Radio parts; give you practi- 
cal experience. 


Early in my course | show you how to build this 
N.R.1. Tester with parts | send. It soon helps you 
fix neighborhood Radios and earn EXTRA money 
in spare time. 


You get parts to build Radio Circuits; then test 
them; see how they work; learn how to design 
special circuits; how to tocate and repair circuit 
defects. 


You get parts to build this Vacuum Tube Power 
Pack; make changes which give you experience 
with packs of many kinds; learn to correct power 
pack troubles. 


Building this A. M. Signal Generator gives you 


more valuable experience. It provides amplitude- 
modulated signals for many tests and experiments. 


You build this Superheterodyne Receiver which 
brings in local and distant stations—and gives you 
more experience to help you win success in Radio. 


| Will Train You at Home - SAMPLE LESSON FREE 


Let me send you facts about rich op- 
portunities in Radio. See how knowing 
Radio can give you security, a prosper- 
ous future. Send the coupon for FREE 
Sample Lesson, “Getting Acquainted with 
Receiver Servicing,” and my FREE 64- 
page book, “Win Rich Rewards in Radio.” 
See how N.R.I. trains you at home. 
Read how you practice building, testing, re- 
pairing Radios with SIX BIG KITS of 
Radio parts I send you. 

Future for Trained Men is Bright in Radio, 
Television, Electronics 

‘The Radio Repair business is booming NOW. 
There is good money fixing Radios in your spare 
time or own full-time business. Trained Radio 
Technicians also find good pay opportunities in 
Police, Aviation, Marine Radio, in Broadcasting, 
Radio Manufacturing, Public Address work, etc. 


Think of the boom coming now that new Radios 
tan be made! Think of the backlog of business 
built up in ALL branches of Radio! Think of 


My Radio Course Includes 
TELEVISION « 


ELECTRONICS 
FREQUENCY MODULATION 
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even GREATER opportunities when Television 
and Electronics are available to the public! Send 
for free book now. 


Many Beginners Soon Make $5, $10 a 
Week EXTRA in Spare Time 


The day you enroll I start sending EXTRA 
MONEY JOB SHEETS to help you make EX- 
TRA money fixing Radios in spare time while 
learning. You LEARN Radio principles from my 
easy-to-grasp Lessons—PRACTICE what you 
learn by building real Radio Circuits with Radio 


MR. J. E. SMITH, President, Dept GFR 
National Radio Institute, Washington 9, D. C. 


Mail me FREE, without obligation, Sample 


and Television—Electronics. 
Plese write plainly.) 


ABB. 20% 


Name . 


Address 


City State 


(Please include Post Office Zone Number) 
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Our 32nd Year of Training Men for Success in Radio 


Lesson 
and 64-page book about how to win success in Radio 
(No salesman will call. 


APPROVED FOR TRAINING 


arts I send—USE your knowledge to make EX- 
RA money in spare time. 


Find Out What N.R.I. Can Do for YOU 


MAIL COUPON for Sample Lesson and my 
FREE 64-page book. It’s packed with facts about 
opportunities for you. Read the details about my 
Course. Read letters from men I trained, telling 
what they are doing, earning. Just MAIL COU- 
PON in an envelope or paste it on a penny postal. 
J. E. SMITH, President, Dept. 6FR, National 
Radio Institute, Pioneer Home Study Radio School, 
Washington 9, D. C. 
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Beginners Learn FAST 
START NOW! Big Developments 
Ahead in F. M., Radar, Television 


MAKE GOOD MONEY IN 
a Business of Your Own 
,..0F a Good Radio Job. 


IND training through hand 
VM practice with a FULL RADIO 
SET ... that’s the interesting 
way I'll te ach you Radio. And it’s the 
latest, most practical method of all to 
fixin your head permanently the essen- 
tial money-making Radio knowledge. 
The offer I make you here is the oppor- 
tunity of a lifetime. I'll prepare you 
easily and quickly for a wonderful 
future in the swiftly expanding field of 
Radio-Electronics INCLUDING Ra- 
dio, Television, Frequency Modulation 
and Industrial Electronics. Be wise! 
NOW'S the time tostart. Opportunities 
ahead are tremendous! No previous ex- 
perience is necessary. The Sprayberry 
Course starts right at the beginning of 
Radio. You can't get lost. It gets the 
various subjects across in such a clear, 
simple way that you understand and 
remember. And you can master my 
entire course in your spare time... 
right at home. 


You Do Practical Experiments 


There's only one right way to learn 
Radio Electronics. You must get it 
through simplified lesson study com- 
bined with actual “shop” practice un- 
der Sag ‘rsonal guidance of a qualified 

eacher. It's exactly this way 
oy on ayberry trains you . . . supply- 
ing real Radio parts for learn-by-doing 
experience right at home. Thus, you 
learn faster, your understanding is 
clear-cut. 


rll Show You a New, Fast Way to 
Test Radio Sets Without Mfg. 
Equipment 


The very same Radio Parts I supply 
with your Course for gaining pre-ex- 
Perience in Radio Repair work may be 


adapted through an exclusive Spray- 
berry wiring procedure to serve for 
complete, fast, accurate Radio Re- 
ceiver trouble-shooting. Thus, under 
Sprayberry methods, you do not have 
one cent of outlay for manufactured 
Test Equipment. 


Succeed as a Radio-Electronician 


My training will give you the broad, 
fundamental principles so necessary as 
a background, no matter which branch 
of Radio you wish to specialize in. I 
make it easy for you to learn Radio Set 
Repair and Installation Work. I teach 
you how to install and repair Electronic 
Equipment. In fact, you'll be a fully 
jualified RADIO-E LECTRONICIAN, 
equipped with the skill and knowledge 
to perform efficiently and to make a 
wonderful success of yourself. 


Read What Graduate Says 
“One Job Nets About $26.00” 


“Since last week I fixed 7 radios, all 
good-paying jobs and right now I am 
working on an amplifier system. This 
job alone will net me about $26.00. As 
long as my work keeps coming in this 
way, I have only one word to say and 
that is, ‘thanks’ to my Sprayberry 
training, and I am not alraid to boast 
about it.""—ADRIEN BENJAMIN, 
North Grosvenordale, Conn. 


DON’T PUT IT OFF! 


Get the facts about my training—now! 
Take the first important step toward 
the money-making future of your 
dreams. All features are fully explained 
in my big, illustrated FREE Catalog 
which comes to you along with another 
valuable FREE book you'll be glad 


to own. 


MAIL COUPON AT ONCE! 
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“How Te Read Radio Diagrams and Symbols" 


Here's a valuable and wonderfully complete new 
book which explains in simple, non-technical 
English how to read and understand any Radio 
Set Diagram. Provides the quick key to analyzing 
any Radio circuit. Includes translations of all 
Radio symbols. This instructive volume is yours 
for the asking—without obligation. Send for it 
AT ONCE, and along with it I will send you 
another big free book, de- 

scribing in complete, interesting 

detail my Radio-Electronic 2 
training ; 7% 


RUSH 
COUPON 
for BOTH « yy 


SPRAYBERRY qd OF RADIO 
A why a et Presi 

Room 2566, Pueblo, ~ 
Please rush my FREE copies of “How to MAKE MONEY in 
RADIO, ELECTRONICS and TELEVISION,” and “How to 
READ RADIO DIAGRAMS and SYMBOLS”. 


Name 
Address 
City. 


(Mail in envelope or paste on penny postcard) 


AUDAX has mastered wide-range 
so thoroughly that, today, even the 
lowest priced MICRODYNE has a 
range to 7000 cycles—(other models 
over 10,000 cycles). True,—wide- 
range makes for naturalness but, 
—it is highly objectionable if with- 
out quality. For example, of two 
singers, each capable of reaching 
high C, one may have a pleasing 
voice—the other, not at all. It is 
the same with pickups. To achieve 
EAR-ACCEPTABILITY, all other 
factors must be satisfied. Of these, 
VIBRATORY-MOMENTUM is most 
important. The only way to test 
EAR-ACCEPTABILITY of a pickup 
is to put it to the EAR-TEST. The 
sharp, clean-cut facsimile perform- 
ance of MICRODYNE — regardless 
of climatic conditions—is a marvel 
to all who know that EAR- 
ACCEPTABILITY is the final 


criterion. 


Audax 


-—? 
RELAYED-FLUX 
& 


bl 


Send for complimentary copy of 


“PICK-UP 
FACTS” 


AUDAK COMPANY 
500 bitth 
New York 13 


Avenue. 


“Creators of Fine Electronic-Acoustical 
Apparatus since 1915” 
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EAL trouble for the ham looms on 

the horizon unless _ individually 
he recognizes the fact that there are 
those among us that “stick our necks 
out” by violating rules and regulations 
that govern our conduct. We know, 
for example, that the RID is having 
its hands full in tracking down the il- 
legal stations that add further to oun 
problems. Many 80 meter boys 
“jumped the gun” and were heard 
many hours before the band opened 
officially. Several could-be identified 
by their voices alone—others by the 
technique employed. No—they didn’t 
use their call letters, but they were 
dopes to think they could conceal their 
identity. 

The problem becomes so complex 
that no single organization can, by it- 
self, solve these existing problems or 
take the entire responsibility for guid- 
ing amateur radio’s future destiny. It 
is the duty of every amateur to help 
maintain a “dignified” hobby. If he 
fails—he will encourage the newcom- 
ers to be careless, selfish—yes, even 
reckless with his operations. He must 
face the fact that our ham bands will 
become even more overcrowded as 
thousands of new licenses are issued. 
We have no legal or moral right to 
discourage these new members’ by 
pointing to the “overcrowded” bands 
as a sample of what they’re in for. It 
would be the same as telling new pro- 
spective car purchasers that the high- 
Ways were so crowded that no more 
drivers licenses could be issued. 

We think the most logical solution 
is to encourage the use of the higher 
frequencies. Here—new hams could 
“get their wings” and learn the ropes. 
Furthermore—equipment could be 
purchased or constructed for these fre- 
quencies that would be inexpensive to 
the newcomer. In addition—less power 
is required and directional antenna 
systems may be employed to get max- 
imum coverage-per-watt. It should be 
stressed that, like any development, 
new techniques will be found and new 
equipment designed that will increase 
the effectiveness of the higher fre- 
quencies as time goes on. 

Finding a solution to a problem is 
not difficult. But finding a solution to 
a problem that does not introduce 
other problems is difficult. 

We must recognize the importance 
of cooperating with the FCC if we are 
to, in future years, demand more space 
on the air for the many hundreds of 
new hams. In numbers there is 
strength. This numerical strength 


must, however, be augmented by our 
ability and willingness to conduct our 
hobby on a “prestige basis.” 

As reported in this column last 
month, the Radio Manufacturers Ags. 
sociation has its own Amateur Radio 
Activities Section under capable lead. 
ership and with the “brainpower” 
needed to tackle the many problems 
facing the committee. 

Being non-political and non-frater. 
nal, the Amateur Committee can give 
its wholehearted attention to the task 
of establishing better standards for 
ham gear and to acting as a clearing 
house of information concerning new 
products needed by the amateur, 

‘The main objective is to demon. 
strate the importance of amateur ra- 
dio to the public and to promote the 
welfare and continued prosperity of 
ham radio. 

The success of the Committee can, 
in our opinion, make a priceless con- 
tribution to the security of amateur 
radio as it “mushrooms” in years to 


come. 

» UCH has been said and reams 
* have been written about the ne- 
cessity for the service engineer to ap- 
ply modern scientific techniques and 
sound business practices to assure his 
success in the post war era. It takes 
no crystal gazer to predict that with 
the tremendous increase in varieties 
of radio models the need will be acute 
for some new short cut to accurate 
well organized service data. In the 
past the serviceman needed informa- 
tion on the products of only 36 re- 
ceiver manufacturers whereas more 
than 1000 models of 212 radio and 
phonograph manufacturers will soon 
be on the market. 

One company has already taken cog- 
nizance of this complex problem and 
is producing a radically different, high 
efficiency technical reference service. 
The radio service engineer who ac- 
quires this service will be provided not 
only with exhaustive technical data on 
radio receivers but will have access.to 
the knowledge of a board of 30 spe- 
cialists in radio, radar and radio serv- 
icing to help him solve problems relat- 
ing to parts selection, shop operation, 
promotion, accounting and _ business 
methods. 

The forward thinking of this organi- 
zation assures servicemen of a pipeline 
to the two springs of knowledge req- 
uisite to their business success; prac- 
tical well organized technical informa- 
tion and sound business practices.O.R. 
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A.C. Coil Assemblies available 
for 6 v., 12 v., 24 v., 115 v. 
D.C. Coil Assemblies available 
for 6 v., 12 v., 24 v., 32 v., 110 v. 


* two basic parts—a coil assembly and a 
contact assembly—comprise this simple, yet 
versatile relay. The coil assembly consists of 
the coil and field piece. The contact assembly 
consists of switch blades, armature, return 
spring, and mounting bracket. The coil and 
contact assembly are easily aligned by two 
locator pins on the back end of the contact 
assembly which fit into two holes on the coil 
assembly. They are then rigidly held together cai itil 


Single pole double throw 
Double pole double throw 


with the two screws and lock washers. As- 
sembly takes only a few seconds and requires 
no adjustment on factory built units. 


SERIES 200 RELAY 


Ou Sale at Your Nearest Jobber NOW! 


See it today! . .. this amazing new relay with interchangeable coils. 
See how you can operate it on any of nine different a-c or d-c voltages 
—simply by changing the coil. Ideal for experimenters, inventors, 
engineers. 


TWO CONTACT 
ASSEMBLIES 


The Series 200 is available with a sin- 
gle pole double throw, or a double pole 
jouble throw contact assembly. In ad- 
dition, a set of Series 200 Contact 
Switch Parts, which you can buy sep- 
arately, enables you to build dozens of 
other combinations. Instructions in each 


NINE COIL 
ASSEMBLIES 


Four a-c coils and five d-c coils are 
available. Interchangeability of coils 
enables you to operate the Series 200 
relay on one voltage or current and 
change it over to operate on another 
type simply by changing coils. 


Your jobber has this sensational new relay on sale now. Ask him about it. 


Or write for descriptive bulletin. 


GUARDIAN\G)/ELECTRIC 


1630-G W. WALNUT STREET 
A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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CHICAGO 12, ILLINOIS 


The No. 74001 
Tunable Coil Form 


Another new Millen "Designed for Applica- 
tion” product is the No. 74001 permeability 
tuned, shielded plug-in coil form. Standard 
octal base of low loss mica-filled Bakelite, 
polystyrene ‘4 diameter coil form, heavy 
aluminum shield, iron tuning slug of high 
freq y type, suitable for use up to 35 mc. 
Adjusting screw protrudes through center 
hole of standard octal socket. Special ex- 
tension terminals facilitate connection to 
base pins. 


JAMES MILLEN 
MFG. CO., INC. 


MAIN OFFICE AND FACTORY 
MALDEN 
MASSACHUSETTS 


* Presenting latest information on the Radio Industry, 


By FRED HAMLIN 


Washington Editor, RADIO NEWS 


RETURNED VETERANS planning 
to build FM stations were rightly dis- 
turbed by the recent Civilian Produc- 
tion Administration’s ruling that you 
must get an okay from them before 
building any radio housing at a cost 
of more than a thousand dollars. De- 
spite a prompt Federal Communica- 
tions Commission statement saying 
that the CPA ruling was no cause for 
alarm, the fact remains that the CPA 
order will lead, at best, to a lot of 
trouble and red tape. Gravity of the 
| situation was underlined when trans- 
mitter manufacturers immediately 
protested. They pointed out that un- 
less the ban is modified to allow sta- 
tion construction up to $15,000, as is 
permitted by CPA for so-called in- 
dustrial enterprises, FM station con- 
struction will receive a body blow. 
| Thousands of employees engaged in the 
manufacture of transmitting equip- 
| ment will also be hard hit. Said Bond 
|Geddes to CPA Administrator John 
Small: “Radio Manufacturers Associa- 
tion, representing virtually the entire 
| industry, urgently requests a modifica- 
| tion of the order which, in effect, stops 
all construction of radio broadcast sta- 
tions and the development of regular 
broadcasting, as well as FM and tele- 
vision services.” The National As- 
sociation of Broadcasters also put in 
a strong protest. 


FCC's COMMENT on the situation, 
while in part reassuring, did not elim- 
inate the construction difficulties 
raised by CPA. FCC went on record 
favoring aS many new stations as 
quickly as possible and added that 
“except for the actual housing struc- 
tures and facilities, the construction of 
radio stations would have no adverse 
effect on the Veterans’ Housing Pro- 
gram.” CPA limitations, the FCC 
pointed out, do not halt building of 
radio towers, panel boards, transmit- 
ters, and the like, and the erection of 
new buildings can go forward even if 
exceeding a thousand dollars by get- 
ting the approval of the nearest CPA 
office. Ominous, however, were the 
closing sentences of the FCC state- 
ment. “By limiting the housing plans 
for radio stations to absolutely es- 
sential construction,” the Commission 
advised, “a considerable number of 
permittees will be able to operate sat- 
isfactorily until material for more 
elaborate structures becomes avail- 


able. Therefore, the FCC proposes to 
continue processing applications with 
the understanding that the final deci- 
sion as to whether construction will be 
authorized remains with the CPA. 
The CPA wishes it emphasized that 
the issuance of a permit by the Com. 
mission does not mean that the re. 
quired construction will be authorized, 
The FCC also stressed that requests 
for the interpretation of (the) Hous- 


ing Order (limiting construction) 
should be addressed to the nearest 
Civilian Production Administration 


construction office and not to the Com- 
mission.” 


NEITHER AGENCY OFFERED an 
opinion on how much—or how little— 
housing could be built in the current 
high market under the low CPA thou- 
sand-dollar limit. The situation would 
seem to leave the potential small sta- 
tion builder with only two alterna- 
tives; build a shack under the CPA 
ceiling, tear it down when supplies 
become plentiful, and then build a 
permanent structure; or go to CPA 
and seek permission to spend more 
than a thousand dollars and do the 
job right in the first place. But as 
this goes to press, your chances of 
getting a CPA permit are poor. “We 
cannot say what policy the regional 
offices are going to follow regarding 
radio structures,” a Civilian Produc- 
tion Administration spokesman told 
Rapio News, “but we see no reason 
why they should make an exception 
for any broadcasting stations, FM or 
otherwise.” 


BRIGHTER OUTLOOK FOR VET- 
ERANS and small business men is 
found in a recent report by the Senate 
Small Business Committee on oppor- 
tunities in the FM broadcasting field. 
The Committee recommended that FCC 
make all provisions necessary to en- 
courage “modestly financed newcom- 
ers” and provide ample opportunity 
for expansion. Also recommended was 
“that the Commission undertake to 
keep the public fully informed of the 
development of new communications 
devices, that it encourage the widest 
possible participation in their develop- 
ment, and that it provide information 
and assistance to prospective appli- 
cants, both in Washington and in its 
various field offices.” FCC’s reaction 
to the Senate report was one of full 
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Advanced international service 
demands advanced airborne radio 


As FAST as they are being delivered by the manufacturer, TWA’s giant Con- 
stellations are writing a brilliant new performance chapter in the history of 
commercial aviation. 

With an easy cruising speed of 300 miles per hour they are flying 51 passen- 
gers across the nation in 10 hours. 

With a non-stop range of more than 5,000 miles they are speeding 41 
passengers from New York to Europe in less than fourteen hours. 

In point of time, TWA has suddenly reduced the earth’s surface approxi- 
mately fifty per cent in the last few months! 

“This new standard of air travel is safe because it is not isolated,’’ says 
TWA. “Besides exhaustive checks of equipment and flying conditions which 
precede all flights, the planes are in direct communication with land through- 
out. The principal means of long range communication is the Collins 17H-2 
Autotune transmitting equipment. Duplicate sets of these transmitters are 
being installed in all TWA Constellations and DC-4’s to be used in interna- 
tional service.” 


We will be glad of an opportunity to advise and quote on your requirements. 


Collins Radio Company 
Cedar Rapids, lowa; 11 West 42nd Street, New York 18, N. Y. 
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STEVENS WALDEN, 


WORCESTER, 


WORKS LIKE A 


SCREW DRIVER 
~ Speeds Production / 


Standard 

Sizes, Hex, 

Square or Knurled, 

Chuck Type with many 
Tools for many uses 
Radio and Electrical Shops 


SPINTITE 
T-8 SET With Stand 


7 Popular Sizes 
Plastic Handles 


WALDE 


WORCESTER 


Send for Catalog No. 
141 picturing a tull line 
of Automobile, Aircratt 
and Radio Tools 


INC. 
468 SHREWSBURY STREET 
MASSACHUSETTS 
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agreement, and in connection with the 
last recommendation, called to the at- 
tention of anyone wishing to get into 
the FM field a recent FCC booklet, 
“How to Apply for an FM Broadcast 
Station Permit,” available at FCC 
headquarters, Washington. 


SPRING FORECASTS and reviews 
seemed otherwise to put the industry 
just around the corner from prosperity. 
E. A. Nicholas, president of the Farns- 
worth Television and Radio Corp., 
pointed out that the industry now 
faces “a pent-up consumer demand for 
radios and radio-phonographs .. . es- 
timated variously as high as 27 mil- 
lion sets.” So eager are the’ cus- 
tomers going to be for new equipment 
that he warned dealers to take care 
to see that purchaser financing goes 
forward on “a sound financial basis.” 
In this way, instead of “putting a 
customer into debt,” the dealer 
actually “enhances the owner's in- 
dividual assets and capital value.” 
. . . Paralleling the Nicholas estimate 
of an eager general consumer market 
is the estimate from W. J. Halligan, 
president of Hallicrafters Co., Chicago, 
and chairman of the RMA Amateur 
Activities Section, that the number of 
radio amateurs in this country may 
well grow from more than 60,000 to 
250,000 or more within the next few 
years. He estimated that the job of 
providing amateurs with radio equip- 
ment may develop into a $60,000,000- 
a-year business as contrasted with the 
pre-war high of only $20,000,000. 


A BATTLE IN COLOR seems in- 
dicated in the television-casting field 
following a late spring campaign led 
by Frank Stanton, president of the 
Columbia Broadcasting System, in 
which the values of black-and-white 
television were challenged. American 
advertisers and advertising agencies, 
Stanton declared, have indicated that 
they believe that “black-and-white 
cannot hope to survive against color’s 
greater appeal.” The statement fol- 
lowed a showing of color television at 
CBS New York headquarters. “The 
dwindling opponents of CBS television 
are hoping that the time consumed in 
FCC processes will postpone advent 
of color,” Mr. Stanton declared. “I am 
confident that no one will fall prey to 
delaying tactics.” FCC responded 
promptly that no “delaying tactics” 
would be tolerated, but that before 
color television can reach the public, 
hearings will have to be held and en- 
gineering proof furnished by the color 
partisans that they can give an ade- 
quate service in the 480-920 mc. band 
reserved for them. Following hear- 
ings, applicants can then apply for 
stations—but not until service in the 
band has been approved. FCC added 
that, as we go to press, no request for 
color hearings had been made by CBS 
or anybody else. CBS believes that 
such hearings will be requested “with- 
in the next few months.” Rival black- 
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and-white, meantime, with its 
already established, is going ahead 
with applications and sizable ady 

in service to the general public ape 
predicted before the end of the yeap 
Observers say it seems unlikely that 
color will become active in the § 
before that time, but that when it 
does begin operations, competition wil] 
be keen. 


A TELEVISION ADVENTURE Story 
which began twelve years ago was 
told in all its dramatic detail in Wagh. 
ington the other day when the Ng 
for the first time publicly demon. 
strated its war-time applications of 
airborne television. The story beging 
in the spring of 1934, when Dr. Vv. kK 
Zworykin, director of the electronic 
research laboratory of the Radio Cor. 
poration of America, learned that the 
Japanese were organizing Kamikaze 
(suicide) squadrons to control aeria} 
weapons. Believing that the U. § 
answer to such tactics in case of war 
should not commit American person 
nel to certain death, Dr. Zworykin 
proposed to explore the possibilities of 
a radio-controlled torpedo with an 
electric eye. The idea introduced “an 
entirely new principle in ballistics,” 
the RCA engineer pointed out, “since 
in all (then) existing methods the 
operator has no way of controlling the 
projectile once it has been released.” 
Work had progressed by the end of 
1935 to the point where he and his 
associates were able to report the pos- 
sibility of developing a _ radio-con- 
trolled magic-eye plane as well as a 
torpedo. As early as 1937, television 
research engineers at RCA under the 
direction of R. D. Kell made flight 
tests with airborne television trans- 
mitting equipment, and Waldemar J. 
Pock, an RCA-Victor development en- 
gineer, had solved many of the prob 
lems involved in reducing the size of 
the television equipment. Aerial tele- 
vision units weighing as little as 113 
pounds were ready to go before we 
entered the war, and applications dur- 
ing the fighting, especially in the Pa- 
cific, more than offset the Jap Kami- 
kaze squadrons. In sum, while we 
may have been caught flatfooted at 
Pearl Harbor, scientific vision was at 
work creating safeguards long before 
the shooting began. 


ANTI-KAMIKAZE WAS NOT the 
only use for the airborne equipment, 
as the recent demonstration clearly 
illustrated. Perhaps the most dra- 
matic use was in directing aerial bat- 
tles. Planes equipped with transmit- 
ting units capable of sending high- 
quality television pictures up to 200 
miles picked up battlefront scenes and 
action and transmitted them instantly 
to a bank of recivers at headquarters, 
where the command could not only 
see what was going on but, by means 
of radio, could give orders and issue 
warnings although many miles from 
(Continued on page 98) 
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HE authors devoted more than 
T: year to working out this de- 

sign, mostly by a process of trial 
and error, and in building the model 
in its final form. The results have 
been very gratifying in every respect. 
In its present form, the instrument is 
simple and easily built and works 
surprisingly well. It will stand a lot 
of punishment and hard knocks. Fur- 
thermore, the authors feel that the 
design is sufficiently off the beaten 
path that it may well open up a whole 
new field of research and develop- 
ment in music to be reproduced from 
recorded or hand drawn tone patterns. 
The tone may be changed by altering 
the pattern, and this field is limitless 
in its scope. We are now working on 
several new designs for tone wheels 
designed to reproduce various types 
and kinds of musical notes, and some 
of these contain combinations of fun- 
damentals and overtones that have 
never been heard before. At least 
they do not resemble the notes of any 
existing musical instrument that we 
have heard. 

As to the tone quality of the Photo- 
Electronic Organ— it is different from 
that of any other existing musical in- 
strument. While it may be described 
as an organ-tone, that description is 
inadequate, because there are certain 
fundamental differences between ex- 
isting organs and this new instru- 
ment. Because of these differences, 
the Photo-Electronic Organ has an in- 
dividuality of tone quality all its own. 
This does not mean, however, that the 
tone quality is either more or less 
pleasing than that of other musical 
instruments. Such things are usually 
a matter of individual preference any- 
how. 

Most amateurs and radio engineers 
who have planned to build some sort 
of electronic musical instrument, have 
been discouraged by the expense and 
effort involved. Here is a-design that 
is fairly simple and cheap to build. 
Parts may be obtained from the junk 
box, local hardware stores, and regu- 
lar radio parts jobbers. The cost of 
parts will vary, depending on how 
much salvaged material can be used, 
but should not exceed $150.00. Any- 
one who has a small lathe and drill 
Press, and who is reasonably handy 
with tools, should have no serious dif- 
ficulty in making the instrument and 
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Fig. 1. 


Finished model of the Photo-Electronic Organ. 


Part lI. With proper equipment, leisure time, 


and mechanical ability. this electronic organ 


is within the reach 


getting it to work properly. The 
principles involved are simple and 
only an elementary knowledge of 
radio and electronics is needed to 
understand them; in fact, the Photo- 
Electronic Organ can be built by any 
good mechanic regardless of previous 
knowledge of the subject. The re- 
sults, as measured in terms of the 
satisfaction of being able to build and 
own such an instrument, far outweigh 
the expense and effort involved in its 
construction. 


Basie Principles Invelved 


The fundamental principles _in- 
volved are well known. A beam of 
light shining through a rotating wheel 
having a tone pattern printed there- 
on, passes through a simple shutter 
and is reflected by a mirror onto a 
photocell. The secret of the success 
of the Photo-Electronic Organ is in 
the design and construction of the 
tone wheel and associated mechanism. 
Actually, the construction of a suit- 
able tone wheel is the most important 


of the average home. 


and most difficult part of the whole 
project. 

A study of the 
drawings will show 
plicity of the design. Fig. 1 shows the 
finished model of the Photo-Elec- 
tronic Organ as it appears while in 
use in the home. Figs. 2 and 5 show 
the octave unit assembly which in- 
cludes the keyboard, the shutter ac- 
tion, the lights, tone wheels, driving 
belts and pulleys, mirrors, and photo- 
cell mounting. This self-contained 
unit, which is mounted on a piece of 
plywood %” x 15” x 38”, comprises all 
the working parts of the organ with 
the exception of the power supply, 
driving motor, swell pedal control, 
amplifier and speaker. The tones are 
generated by means of the five wheels 
shown in Figs. 2 and 5. There are five 
of these tone wheels in the completed 
organ, and each wheel reproduces one 
octave or twelve notes of music. A 
slightly modified scale is used, and the 
frequencies differ slightly from those 
employed in other instruments. No 
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photographs and 
the basic sim- 


Fig. 2. The five octave unit assemblies can be clearly seen in this photo. 


musician who has listened to the or- 
gan has been able to detect these dif- 
ferences in frequency. 

The block diagram of Fig. 4 will 
also help to illustrate the principles 
involved. Each tone wheel is driven 
at the required speed by a motor, and 
the speed of rotation determines the 
frequency (number of vibrations per 
second) of the notes being played. 
Light from the specially prepared 
lamp shines on the tone wheel through 
a narrow slit and is stopped by a 
shutter bar until a key is depressed. 
Depressing a key, lifts the shutter bar 
to allow light to pass through the tone 
wheel to the mirror and from there to 
be reflected to the photocell to be 
translated into electrical impulses 


capable of amplification and repro- 
duction through the loudspeaker. The 
volume control is unique and con- 
sists of a diffusing disc. This disc 
controls the volume by limiting the 
light reaching the photocell. Such a 
control has the advantage of fast 
action without mechanical noise or 
wear. This control is used to supple- 
ment the regular control on the am- 
plifier, and is attached to a swell 
pedal mounted on the front of the 
organ. 


The Tone Wheel 


The heart of the Photo-Electronic 
Organ is the tone wheels shown in 
Figs. 2 and 5. Each wheel will repro- 
duce one octave of music, since there 


Fig. 3. Schematic diagram of the electronic organ. It is simple and uses a mini- 
mum of parts. (A) diagram of power supply, (B) photocell wiring. An audio am- 
plifier is not shown as it is assumed that constructor has such a unit available. 
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are twelve rows of tone patterns ap. 
ranged in proper sequence. The five 
tone wheels are exact duplicates, by 
when one is run at twice the Speed 
of its predecessor, another octave is 
produced in perfect sequence. Tuning 
is accomplished by adjusting the speeq 
of the combination until it is correct 
for the range wanted. Any number of 
octaves within the audible range 
could be operated together, but five 
is the best number for an instrument 
of this type. Since each octave jg 
treated as a unit, there is no diff. 
culty in designing the instrument to 
play anywhere from one to eight 
octaves as might be required. 

Each tone wheel consists of two 
pieces of glass with a positive film 
mounted in between them. The posi. 
tive photographic film carries the tone 
patterns, and these patterns make the 
music. To make the original of this 
tone wheel, we used a sheet of wal]. 
board 4’ square. It was first given 
two coats of white casein (water) 
wall paint, and then ruled lightly with 
pencil into the correct number of 
divisions. Individual patterns were 
then cut from black paper using a 
metal template, and these tone pat. 
terns were then glued to the wall. 
board background to form the design, 
The master pattern was then reduced 
to an 8” circle photographically, using 
an 8” x 10” camera and process film 
to secure maximum contrast. A set 
of five positive film prints were made 
from the negative, and these were 
used as tone wheels in the completed 
instrument. We found that either the 
negative or positive could be used, but 
the positive prints gave superior re- 
sults when used as tone wheels, prob- 
ably due to the fact that the positive 
film admits more light to the photo- 
cell. It is beyond the scope of this 
article to go into details as to the 
calculations involved and reasons for 
the size, shape, and arrangement of 
patterns. The making of the original 
involved a tremendous amount of 
painstaking detail work, so we sug- 
gest that anyone who wishes to dupli- 
cate this tone wheel should do so by 
making a photographic negative of it. 
A reproduction of this wheel will be 
shown in Part 2 of this article. 


Octave Unit Assembly 


Each octave assembly is made up 
as a unit. These individual units are 
mounted together as shown in Fig. 5. 
Each tone wheel consists of two glass 
discs with the positive film contain- 
ing the tone patterns mounted in be- 
tween them. This tone wheel as 
sembly is mounted on a bicycle wheel 
front hub, which is supported on a 
wooden block attached to the chassis 


base. Select front hubs carefully to 
secure those having good threads 
and smooth bearing action. To im 


prove on the smoothness of the bear- 
ings, run them for an hour or 8 
packed with fine grinding compound 
and then take apart and thoroughly 
clean out and repack with clear vase 
line or light cup grease. In order t0 
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ount both pulleys, it will be neces- 
run the thread down on the 


m 


to 
pd with a die, or this work may be 


done on a lathe if one is available. 
since each succeeding octave requires 
that the disc run at twice the speed 
of its predecessor, pulley diameters 
must be chosen to give the proper 
speed ratios. These pulleys were 
turned from small cast pulleys ob- 
tained from the hardware store. They 
are sold for use with clotheslines and 
awnings. Rubber belts were used to 
couple the various pulleys together, 
and they can be seen clearly in Fig. 2. 
To allow for belt slippage and stretch, 
it was found necessary to turn each 
pulley to its final diameter after the 
instrument was completed and in op- 
eration. Final checking for correct 
speed of operation should be made 
with a stroboscopic light or ’scope. 

Since any conventional socket would 
occupy too much space, the lights are 
mounted on clamps. Each bulb was 
given a coat of aluminum paint, 
followed by a coat of black on the 
outside. The paint must be scraped 
of along a narrow line about \” 
wide and for a length of about 214”. 
This narrow band of light shines 
through the tone wheel and is stopped 
by the shutter bars. Shutter bars are 
formed from %” x %” hrs. stock 
and each bar, when lifted, admits light 
fom the bulb through one row of 
tone patterns to the mirror, and is 
reflected to the photocell. One mir- 
ror is used for each octave. These 
mirrors are rear-view mirrors sold 
for use on bicycles. Their ball-and- 
socket mounting permits turning in 
any direction for adjustment. Ends 
of the shutter bars are flattened and 
ground to size so that the assembly 
completely fills the space, forming a 
slid light-tight barrier, but at the 
same time tolerances must be suffici- 
ent to allow for free movement up 
and down. The coil springs used to 
hold the keys in position were re- 
moved from mousetraps. Mounting 
was accomplished by drilling a small 
hole in each key to allow insertion of 
the spring with a pair of pliers. 

The keys were made of hardwood 
and their tops were covered with 
white plastic trim strip. This plastic 
strip is now being sold for use with 
linoleum or for trim around kitchen 
sinks, etc. It may be applied with 
airplane glue or celluloid cement, and 
may be worked down with fine sand- 
paper. The keys are mounted to- 
gether on a common bar of 4” drill 
rod, 3242" long and spaced with 
washers. Felt bumpers may be glued 
to the keys to quiet the action. Cou- 
pling between keys and shutter bars 
8 an ordinary 8-32 machine screw 
which engages a small brass finger 
attached to each key with two small 
wood screws. This type of coupling 
8 simple and allows for adjustment 
to absorb all lost motion in the as- 
sembly. After final adjustments are 
made, nuts may be coated with shellac 


fo prevent loosening. This whole 
mechanism is so simple, that there is 
dune, 1946 
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Fig. 4. Block diagram illustrates principle of photocell operation. 


really nothing to it. Construction of 
saddles and rubber bumpers for the 
shutter bars is simple. The only 
critical measurement is the width of 
the flattened ends of the shutter bars. 


ispiToR’s NOTE: Because of our 
limited page size, it is impossible for 
us to print the mechanical drawings 
pertaining to the construction of 
this organ in sufficient size to be 
practical. We have, therefore, made 
arrangements to provide a complete 
set of original blueprints for those 
interested in constructing this unit. 
These blueprints will be available at 
our cost of $1.00. All requests are to 
be forwarded to The Editor, Radio 
News, 185 N. Wabash, Chicago 1, Jil. 


This width should be carefully held 
to .156” for each bar. 

The photocell socket is mounted on 
a ball-and-socket support obtained by 
removing the mirror from one of the 
bicycle rear view mirrors. This type 
of mounting allows for adjustment of 
the cell in any direction as may be 
required. The cover over the cell is 
an old style aluminum tube shield 
with a hole cut in one side. The in- 
side of the tube shield was lined with 


black paper to exclude unwanted 
light. It is very important to exclude 
all light except that coming directly 
through the shutters. Light falling 
on the cell or mirrors from any other 
source will cause an unwanted dis- 
turbance in the amplifier. 

It is advisable to build one octave 
and assemble it in working order be- 
fore proceeding with the construction 
of the others. Errors can thus be 
eliminated and much extra effort 
avoided. As with any mechanism of 
this type, the completed instrument 
will be no better than its component 
parts, and for this reason each part 
should be carefully made and fitted. 

At the time the photographs were 
taken, we were using an ordinary \%- 
h.p. motor, mounted on rubber, to 
drive the discs. This was because it 
happened to be easily available, but 
a smaller motor would be better. 
The motor chosen should be one that 
runs with the least possible noise and 
vibration. A small round leather belt 
was used to drive the tone wheels, but 

(Continued on page 108) 


Fig. 5. Under chassis view of keyboard. Each tone wheel controls one octave. These 
tone wheels are made up of two glass discs with the tone pattern film enclosed. 
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Sim plicity of design. ease of construction, 
and the use of readily-available parts. 
makes this rig ideal for the beginner. 


MATEUR radio is now well un- 
A der way and with the reopen- 
ing of the 5 meter and 10 
meter bands and the assignment of 
the new 2 meter band considerable 
activity has been noted. While hams 
are all looking forward to new things 
to do, new ways of transmission, new 
transmitters and new developments 
that will come out of war experience, 
there is still a dearth of some mate- 
rials and that brand new transmitter 
cannot be constructed as easily as 
might be expected. 

With that in mind here is a trans- 
mitter for the new two meter band 
which uses mostly equipment that is 
fairly available to the newcomer to 
ham radio or that which is to be found 
in most any old-timer’s junk box. It 
is not new as this circuit has been 
used a lot on five and two and one-half 
meters and has worked out well on 
both. It is fairly simple and easy to 
get lined up. 

One word about general construc- 
tion on very high frequencies. If pos- 
sible to do so, it is worth while to take 
the utmost precaution to keep losses 
down. In the oscillator, keep all leads 
as short as possible and use polysty- 
rene or steatite where support is nec- 
essary. Sockets for the HY-75s and 
supports for the tank rods should be 
of these materials. Polystyrene was 
used as it was available and is some- 
what more flexible to use. The re- 
sults were very satisfactory. 

The oscillator is a two-tube, push- 
pull arrangement using a pair of HY- 
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75s (see Fig. 2). The circuit is, in 
reality, a tuned-plate, tuned-grid type 
with a linear tank in the plate circuit 
for better efficiency. In the grid cir- 
cuit an untuned coil was used prin- 
cipally to conserve space. This has 
the disadvantage of not making for 
very flexible frequency variation, but 
experience with this unit has _ indi- 
cated that once a fair transmitting 
frequency has been found, most hams 
prefer to stay in one spot on the dial, 
so to speak. At any rate, if a small 
change in frequency is desired the 
grid coil may be expanded or com- 
pressed slightly if care is used to 
maintain the same spacing of the grid 
caps. 

The plate rods are cut from 744 
brass or copper tubing to a length of 


” 


10 inches (Fig. 5). These rods or 
tank, as it is generally called, are 
supported by two small pieces of 


polystyrene 14%” x2'%"x \%” thick. 
The top corners were rounded off for 
appearance sake, as shown in Fig. 5. 
718” holes are drilled in these pieces 
to accommodate the rods and these 
holes must be accurately drilled as 
spacing of the rods is a determining 
factor for frequency adjustment. 
These polystyrene pieces are placed 
on the rods in the position shown in 
Fig. 5 and the shorting bar which may 
be made of two thin strips of brass or 
copper is put on. Two short pieces of 
flexible wire or braid may be used to 
attach the caps to the ends of the 
tank. These are regular, small size 
grid caps and make connection to the 


Fig. 1. Top side view show. 
ing position of HY-75 tubes 
and plate tank assembly. 


plates of the HY-75s. This assembly 
makes a complete tank unit which 
may be removed or inserted without 
disturbing the frequency adjustment. 
Another unit could be made up for a 
different frequency if desired, using 
somewhat longer (or shorter) lengths 
of tubing. 

The tank support is made out of 14” 
bakelite but some other material, such 


as plywood, might be used. This is 
shown in Figs. 1 and 5. The base is 
cut 3” wide by 12” long. Small 


pieces of bakelite are cut out for the 
holders, *%4” by 112”, and the ends are 
rounded off to match the polystyrene 
pieces previously made. Slots are cut 
out 144” wide by 3%” deep to accommo- 
date the polystyrene holders. The 
bakelite holders are drilled and tapped 
on the bottom for 6-32 machine screws 
and the base is drilled to clear these 
screws. The holders are then secured 
to the base. This complete assembly 
is mounted on the chassis by means 
of three bakelite dowels but dry wood 
dowels could have been used. Avoid 
the use of long or large machine 
screws in the radio frequency field if 
possible since any metal, grounded or 
not, will cause r.f. losses. These 
dowels are 1°,” long which makes the 
base secure on the chassis and gives 
the correct height so that the plate 
rods align properly with the plate 
caps of the tubes. 

The grid coil, L:, is made of No. 14 
enameled or bare wire, wound on a 
1,” form and pulled apart to extend 
1” over-all. Four turns are used, 
which seemed to hit the band at about 
center with the tubes used. Some 
variation may be necessary here as 
only a slight difference in the inter- 
electrode capacities of the tubes will 
change the values. A small variation 
in frequency may be effected by com- 
pressing or extending the grid coil. 


RADIO NEWS 


Dn eno mw oe Fm Hn SO 


wn 


at the electrical center of the grid 
coil one end of the 5000 ohm, 10 watt 
grid resistor is soldered securely and 
the other end is grounded. The coil 
is made self-supporting by soldering 
«mall grid caps to the ends and the 
tubes themselves act as the support. 

Small filament chokes are used in 
the oscillator although these may not 
be necessary. If the oscillator does 
not function well, i.e., the no load mils 
seem too high, it is advisable to use 
them. These were constructed with 
No. 18 enameled wire wound on a 
%” dowel, 10 turns being used, spaced 
the diameter of the wire. These are 
soldered to the filament connection at 
the tube sockets since both filaments 
are in parallel. The oscillator grid 
return is made through the 5000 ohm 
grid leak to ground, the filament cir- 
cuit being connected to a 75 to 100 
ohm center-tapped resistor in the 
power supply chassis. 


The Medulation Equipment 


A suitable modulator for use with 
this transmitter should be capable of 
delivering at least 10 to 12 watts of 
audio power. With this particular rig 
a conventional class “B” arrangement 
employing a 6N7 as modulator driven 
bv a single stage of speech using a 
§J5 was used. High plate efficiency is 
realized from the 6N7 and the single 
stage of speech seems sufficient when 
a single button microphone was used. 
The oscillator load will vary depend- 
ing upon the plate current, the value 
may be figured by dividing the plate 
voltage by the plate current. 

When using i.c.w. or tone modula- 
tion, the speech amplifier is made to 
oscillate when the 4-pole, d.t. rotary 
switch, S:, is thrown to the i.c.w. po- 
sition. In this position the primary 
of the mike transformer is cut into the 
plate circuit of the 6J5, thus acting as 
a tickler coil to provide feedback for 
oscillation. A change in tone may be 
obtained by varying the cathode re- 
sistor, R:, and the gain control, R:. 
Two flashlight cells in series were 
used for mike current and should be 
disconnected from the circuit by 
switch, S, when the transmitter is not 
in use. The speech and modulation 
stages draw at least 35 milliamperes 
and, when the oscillator is fired up, 
the total plate current should be about 
9 milliamperes at a plate potential in 
the neighborhood of 450 volts. 

The layout of the modulator is not 
particularly critical and will depend 
upon individual preference. In this 
layout the class “B” transformer and 
the tube sockets are in line across the 
rear of the chassis. The i.c.w. key 
jack is mounted on the front panel 
near the bottom along with the i.c.w.- 
phone change-over switch and mike 
jack. Ordinary push-back hook-up 
Wire was used in this wiring. The 
customary precautions about short, 
direct leads are in order here, espe- 
Cally in the grid circuits. If any 
trouble with undesirable feed-back is 
experienced, the use of shielded wire 
in the grid leads is advised. Color- 
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R,—500,000 ohm pot. I,—Single button mike-to-grid trans. 
R.— 1500 ohm, 1 w. res. T.—Class B driver trans. (5 to 1 stepdown 
R.—5000 ohm, 10 w. wire-wound res. ratio) 


R,—75 to 100 ohm, 1 w., c.t. res. 
R.—25,000 ohm, 50 w. wire-wound res. 
C,—10 ufd., 50 »v. elec. cond. 


T:— Modulation trans. (10,000 ohm pri. to 
5000, 6500, 8000 ohm load) 


T,—Power trans., 500-0-500 vy. @ 175 ma., 
ar Ee medio serge 0 6.3 ¥. @ 3 amps, 6.3 vy. @ 6 amps, 5 vy. @ 
1 : - 2 amps. 
— , > k a 
ap tg ve hy ath CH—15 hy, 175 ma, filter choke 
S.—4-pole, d.t. rotary sw. L,, Lo, Ly—See text 


Fig. 2. Wiring diagram of the completely a.c. operated 5-tube transmitter. 
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Fig. 3. Front panel view showing placement of operating controls and meters. 


Fig. 4. Bottom view of the completed transmitter. 


coding of filament and high voltage 
leads is always advisable and was 
used in this case to facilitate trouble 
shooting. 


Power Supply 


The power supply used for this out- 
fit was a separate unit which was al- 
ready constructed and was connected 
to the transmitter by a color coded 
cable. Only the usual precautions 
need be observed in the construction 
of this unit as the voltages are quite 


Note simplicity of wiring. 


good quality components in this item 
to avoid breakdown later on. This 
power supply delivers 475 volts at 
about 15% regulation. If choke input 
were used the output voltage would 
be reduced considerably and the regu- 
lation would be improved but this is 
not really needed since the modula- 
tion equipment does not impose too 
heavy a drain on modulation peaks. 
The power supply was built on a 7” x 
9” x 2” chassis and no special arrange- 
ment of parts need be followed as a 


low. It is always advisable to use conventional set-up is entirely satis- 
Fig. 5. Mechanical details of radio frequency plate tank assembly. 
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factory. The output Voltages w 
brought out to a 6-prong socket at the 
rear of the chassis to connect to th 
color-coded cable. It is advisable ¢, 
use color-coding here to coincide With 
whatever system was used in mody 
lator wiring as here again it will f, 
cilitate trouble shooting. The switch 
S, is the main power switch and the 
switch S; is the stand-by switch. These 
were both mounted in the power Sup. 
ply chassis but if it is desired to haye 
the power supply as a separate unit 
S; might be brought up to the modu- 
lator chassis through the intercon. 
necting cable to make change-over 
easier. 


Antenna Coupling 


The method of coupling the antenna 
to the transmitter is a fairly simple 
procedure and is accomplished by 
means of a loop. Two holes to clear 
a 6-32 machine screw are drilled jn 
the polystyrene rod holder which js 
at the far end of the rods (i.e., away 
from the tubes). Two binding posts 
or two machine screws are used here 
to support a hairpin loop L:, which js 
merely a piece of bus bar bent back 
on itself to form a hairpin six inches 
long. This should parallel the tank 
rods along their length and should be 
separated from them by about an inch 
to start. This is shown in Fig. 1, the 
side view of the chassis. This spacing 
should be varied in accordance with 
the load the antenna will take and 
the amount of loading the oscillator 
will take and still remain oscillating 
well. 


Tuning Up the Transmitter 


The filament power’ should be 
turned on first by means of S&S, (see 
Fig. 2). Note if the tubes are all 
lighted. If all is well, the plate power 
may be applied by means of 8, and 
the milliameter reading then noted 
Now the milliampere reading should 
be adjusted for lowest value by vary- 
ing the shorting bar on the plate rods 
and by compressing or expanding the 
grid coil. When adjusting the grid 
coil make the changes so that both 
sides of the center tap will be equal 
since a small discrepancy here will 
cause one tube to load more than the 
other. If one tube seems to load more 
heavily than the other, adjust the grid 
coil by compressing or expanding on 
one or the other side of center tap to 
compensate for differences in inter- 
electrode capacities in the tubes or 
the slight unbalance of the center tap. 
When the point of resonance is de- 
termined by the minimum reading of 
plate current, the frequency should 
be checked by an absorption type fre- 
quency meter or a well shielded re- 
ceiver. At resonance a value of from 
80 to 90 milliamperes should be satis- 
factory with a plate voltage near 450 
volts. At these values the plates of 
the tubes show slightly pink and seem 
to work well. The antenna may now 
be attached to the hairpin coil and 
the milliammeter should show an in- 

(Continued on page 144) 
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1530 mc.. 750 watt. electronic oscillator 
used for processing vecetables and fruits. 


Se 


Report on some of the experimental work being 


carried on in the electronic heating of foods. 


HE use of electronic equipment, 
Pisses to a frequency of 150 meg- 

acycles, may displace steam or 
boiling water as a time-honored 
method of preserving vegetables, 
fruits, and other foodstuffs. In freez- 
ing or dehydrating vegetables, for ex- 
ample, they are momentarily exposed 
to flowing steam or boiling water as 
an agent in rendering inactive the en- 
zymes, or chemical ferments, which 
would otherwise cause an impairment 
of flavor and destroy such food con- 
stituents as ascorbic acid and the vita- 
min-A-producing carotene. 

From time immemorial however, 
blanching of vegetables has been 
achieved by the steam or hot-water 
Processes but not without the loss of 
vitamin C and members of the vita- 
min B complex through leaching. 
Then, too, scientific investigations in 
food-processing laboratories have 
shown that these old heating agencies 
not infrequently impair the texture of 
vegetables, rendering them undesir- 
dune, 19.16 


ably soft. The ideal heating process 
would be one that raised the tempera- 
ture uniformly and yet did not sacri- 
fice any of the food constituents. 


As scientific bellwethers in the field 
of electronic heating as applied to 
food preservation, Professors James C. 
Moyer and Elmer Stotz of the Division 
of Food Science and Technology of the 
New York Agricultural Experiment 
Station pondered the results of dia- 
thermy equipment in producing high 
artificial temperatures in the human 
body and thus ameliorating or curing 
certain bodily afflictions. They also 
contemplated the war-necessitated 
successes of aircraft manufacturing 
companies in binding layers of wood 
in the making of airplane plywood 
through the magic of high-frequency 
radio waves. In this instance, elec- 
tronic oscillators, instead of serving 
the customary purpose of oscillating 
millions of cycles-per-second as a Car- 
rier current for radio messages, intro- 
duced heat slowly in both wood and 
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plastic material, thus curtailing the 
ordinary required time for the setting 
of glue in plywood from hours to a few 
minutes. 

Having deliberated the marvels of 
electronics in generating artificial ‘e- 
vers and in the manufacture of air- 
plane plywood, the scientists at Cor- 
nell University inquired into the pos- 
sibilities of removing the outer skins 
or other coatings from vegetables and 
bleaching carrots, cabbage, etc., by 
means of high radio frequencies. It 
did not seem a far cry from heating 
wood and human bodies to that of 
shooting ultra-high radio waves into 
peas, diced carrots, and diced potatoes. 

In these pioneering experiments of 
preserving vegetables and fruits by 
means of electronics, the food technol- 
ogists of the New York Agricultural 
Experiment Station sought the assist- 
ance of the Princeton (New Jersey) 
Laboratories of the Radio Corporation 
of America. As a result, electronic 
generators were installed in the food- 
processing laboratory at Geneva. Each 
has a capacity of generating radio 
currents alternating 7,000,000 to 10,- 
000,000 times per second. By the trial- 
and-error procedure, a _ necessary 
method in blazing new trails of sci- 
ence, it was realized that when enough 
current was applied to boost the tem- 
perature of the vegetable rapidly that 
arcing between the electrodes resulted 
and, consequently, the cabbages or 
carrots being preserved by radio heat 
were burned. The tests were repeated 
in a modified form, the electronic field 
alternating 28,000,000 to 29,000,000 
times a second, thus reducing the arc- 
ing effect somewhat. Then it was 
logically assumed that the tendency to 
burn the vegetables, when preserving 

(Continued on page 121) 
31 


A Volume 
EXPANDER COMPRESSOR 


PREAMPLIFIER 


By ROBERT ©. MOSES 


Research Eng., Sylvania Electric Products, Inc, 


Fig. 1. Front view of preamplifier with dust cover in place. Controls from left to right are: channel 1 
gain, channel 2 gain, channels 3 to 4 fader, master gain, a.g.c, time constant and a.g.c. amplitude. 
Input and output connectors, not visible in the photograph are located at the ends of the chassis. 


N THE past, many systems have 

been devised for automatic vol- 

ume expansion and compression 
for application to phonograph play- 
back and recording amplifiers. In the 
process of sound recording, the high- 
volume-level passages in musical se- 
lections are attenuated or compressed 
in order to prevent overcutting of the 
record groove and consequent distor- 
tion. When the records are played 
back on conventional systems, the dis- 
criminating listener misses a great 
deal of the aesthetic sense of the 
selection. It is the purpose of auto- 
matic volume expansion to restore, 
as nearly as possible, the original 
dynamic volume range, thus recreat- 
ing to a great extent the original 
studio presentation. The means em- 
ployed to effect this must satisfy two 
important requirements; first, it must 
not introduce objectionable amplitude 
or frequency distortion, and second, 
the volume changes must be as nearly 
instantaneous as_ possible, so _ that 
there will be a minimum of time de- 
lay in the system. To the writer’s 
knowledge, most expanders now in 
use fall short of both of these aims, 
and it is felt that in the amplifier to 
be described, a definite improvement 
has been made. Although the basic 
circuit is not new, several refinements 
have been added to achieve these im- 
provements. This unit is also useful 
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Complete details for construction of preampliiier 


employing a novel volume expander-compressor. 


volume compressor in phono- 
graph recording, where the above fea- 
tures are equally important. 


as a 


Although originally designed for 
phonograph and recording purposes, 


the preamplifier has a second broad 
application. In radiotelephone com- 
munication, particularly on _ the 
crowded amateur bands, a high per- 
centage of modulation of the carrier 
makes the signal more _ intelligible. 
Unfortunately, however, on the signal 
peaks, distortion is caused by over- 
modulation when too high an aver- 
age percentage modulation is em- 
ployed. By reducing the peaks with 


Fig. 2. Block diagram showing automatic 
volume expander and compressor operation. 


INPUT 4.6.¢ OuTPuT 
CONTROL. £0 ———o———> 
STAGE } 
A. S.C. A.8.C. a... 
ent AMPLIFIER -@—] RECTIFIER -e—| FILTER 
STase & STAGE 3 STAGE ¢ 


a volume compressor before the sig- 
nal is fed to the transmitter, a higher 


average 


percentage 


modulation is 


feasible since the average level can be 
> 


increased. 


Thus, the ratio of signa 


to interference is materially improved 


without 
plus distortion. 

per-cent average 
realized 


danger of 
In practice 85 or ¥ 

modulation can b 
instead of 


overmodulation 


the 70 per-cent 


maximum without compression. Gains 


of as much as 


2 db. 
audio signal may result. 


in the received 
In the same 


manner, when compression is applied 
to a recording amplifier, the effect of 
noise is reduced, because the average 
audio level can be increased without 


overcutting. 


While this is intended to be a des- 
criptive rather than a “how to build 
it” article, it is hoped that the reader 


can gain sufficient 


information from 


the following to enable him to dupli- 
cate the original unit, if he so desires 
The most interesting feature of this 
amplifier is the automatic gain Com 
trol (hereafter termed “a.g.c.”) an 
a relatively large amount of space 
devoted to a discussion of the ag 


circuits. 


Since it was originally designed for 
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Fig. 3. Complete wiring diagram and parts 
st for the preamplifier, including the 
volume expander and compressor circuit. 

i 


operation with a remote 30 watt 
wer amplifier stage, the preampli- 
ser was constructed to be one unit of 
, larger installation. Provisions for 
iocal monitoring and low impedance 
‘ine connection were provided. The 
oower stage was used either as a re- 
~ording and playback booster ampli- 
hor or as a driver for a high power 

“Jas “B” modulator. As some de- 
sree of Versatility was thus required, 
‘our high-impedance input channels 
and three individual gain controls, to- 
sether With a master gain control, 
were included. The preamplifier out- 
put matches into either a 500 ohm 
jine or 10,000 ohm monitoring head- 
set, and both outputs can be used 
simultaneously. A volume level in- 
dicator across the 500 ohm output 
provides a means of visual monitoring. 

As all stages, with the exception of 
the mixing stages, are balanced push- 
pull circuits, even-order harmonic 
distortion is minimized, with the re- 
lt that the total harmonic distor- 
tion at full output is of the order of 
4¢. The frequency response is flat 
to 122 db. from 35 to 15,000 c.p.s. 
The maximum undistorted power out- 
put is 120 milliwatts corresponding to 
13 db. above zero level. The over-all 
cain from the two low gain inputs is 
% db. and from the two high gain in- 
puts, 110 db. This provides an ade- 
quate gain reserve for virtually any 
type microphone. A panel control for 
the a.g.c. time constant is provided 
so that the system may be readily 
adapted to almost any type of pro- 
cram material. 

Before proceeding with a detailed 
discussion of the circuits used, it 
might be well to review briefly the 
principle upon which automatic vol- 
ime expanders and compressors oper- 
ate. Consider first the simplified block 
diagram of Fig. 2. 

Block 1 is a normal signal amplifier 
stage, the gain of which is made to 
vary in accordance with the average 
input level so as to expand or com- 
press the signal. Often it contains a 
super-control pentode. This gain con- 
trol is accomplished by a small d.c. 
voltage fed into the grid from the 
ag.c. circuit of blocks 2, 3, and 4. 
This d.c. voltage, which is propor- 
tional to the average signal, varies 
the effective d.c. operating point on 
the plate current-grid voltage char- 
acteristic. Consequently the mutual 
conductance and the stage gain vary 
automatically. The control voltage 
will be either positive or negative, de- 
pending on whether expansion or com- 
pression is desired. As is clear from 
the figure, the control voltage is ob- 
‘tained by rectifying and filtering an 
amplified portion of the input signal. 

The filter prevents the gain from 
changing at an audio rate, and causes 
the control voltage to follow average 
changes rather than instantaneous 
changes in input level. It is in this 
filter that the objectionable time delay, 
dune, 1946 
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TIONING 


R,, Re, Ry, Rs —3 megohm, 1, ». res. 

Ro—750 ohm, 1 w. res. 

Ry, R-—4700 ohm, 1 w. res. 

Ry—500,000 ohm, 2 w. res. 

RyRy, Roe—250,000 ohm, Vy wm. res. 

Ryo, Ris, Ra—1 megohm pot. 

Ruy, Rigs Ri —300,000 ohm, 12 w. res. 

Riss Rays Raa, Rae —20.000 chm, 12 w. res. 

Rye—1 megohm c.t. pot. 

Ris, Ryo, Rey, Rao» Ras —750,000 ohm, 1/2 w. res, 

Rov, Res, Res —10,000 ohm, 12 w. res. 

R2—500,000 ohm pot. 

Re, Reg—Dual 250,000 ohm pot. 

R.;=—620 ohm, V2 w. res. 

R.-—1000 ohm, "2 yw. res. 

Ray—2000 ohm, 42 w. res. 

Ryo, Rag —51,000 ohm, 2 w. res. 

Rx, Rag, Ro-—100,000 ohm, Vy w. res. 

Ry.—75,000 ohm 2 w. res 

Ras, Rue—Dual 500,000 ohm pot. 

Rs-—1500 ohm, 2 ». res. 

R,;—1000 ohm, 1 w. res. 

C,, Cir—25 ufd., 25 ». cond. 

C.—4 pfd., 250 v. elec. cond. 

C3, Cy Ce, C:, Cir, Cis Cy—.1 ufd., 400 v. 
cond. 

Cs» Cisy Cory Cau —S8 wfd., 350 v. elec. cond. 

Cu» Cisne Cios Cao, Coz, Co, Cos —.1 pefd., 600 ». 


Cy—1 yfd., 200 v. cond. (In series with Ra) 
Cyw—S8 ufd., 250 v. elec. cond. 
Cye—10 wfd., 25 v. cond. 
C,-—.01 yufd., 600 v. cond. 
Coy —.02 pfd., 400 ». cond. 
1—DB meter 
—7L7 tubes 
4—7N7 tubes 
2—7Q7 tubes 
1—6ES tube 
5—Crystal diodes (Sylvania type 1N34) 
1—Audio trans. 1/3.5 ratio 
1—Output trans., 10,000 ohm, c.t. to 500 ohm 
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R,, Rs, Rs, Ro—750,000 ohm, ¥2 wm. res. C,, C;—.1 yfd., 400 v. cond. 
R.—1000 ohm, 2 wm. res. C., C——25 ufd., 25 v. elec. cond. 
R,, Ry, R-—10,000 ohm, Y2 w. res. C., Cy, Cyy—.-1  pfd., 600 v. cond. 
Re—2000 ohm, 2 w. res. C.—8 ufd., 250 v. elec. cond. 
Rip—620 ohm, 2 w. res. C.,—10 ufd., 25 ». elec. cond. 
Ri, Ryw—Dual 250,000 ohm pot. Ca—S8 pufd., 350 ». elec. cond. 
R\.2—250,000 ohm, 2 w. res. Cy—.02 pufd., 400 v. cond. 
Ri«—51,000 ohm, 2 w. res. Cyw—-01 pfd., 600 v. cond. 
Ruy» Rise Rue—1 00,000 ohm, 2 w. res. Cy—1 ufd., 200 v. cond. 
Rir-—75.000 ohm, 2 w. res. T,\—Audio trans. 1/3.5 ratio 
Ry—500,000 ohm carbon pot. Xy, Xe, Xa, Xy, Xs—1N34 crystal diodes 
(polarities as indicated) 


Fig. 4. Schematic diagram of volume expander and compressor. 


inherent in almost all expander-com- 
pressors, is developed. In the ampli- 
fier to be described, a special filter 
design and a novel differential feed- 
back system are employed. The time 
delay is greatly reduced and the 
operation of the automatic gain con- 


trol circuit is almost instantaneous. 
The schematic diagram of the whole 
unit appears in Fig. 3, but the heart 
of the device, the expander circuit it- 
self, is shown in Fig. 4. The stage 
whose gain is automatically con- 
trolled consists of the push-pull-con- 


Fig. 5. Bottom view of chassis with base plate removed. Connectors at left are the 
four channel inputs, and jacks at the right are the line and monitoring outputs. 
The crystal bridge is clearly visible at the rear of the chassis behind the ducal 


master gain control potentiometer. 


The clipper diode, X;, is not visible as it is 


mounted on terminal strip underneath the board on which crystal bridge is mounted. 


nected 7Q7 tubes, V: and V, (Fig. 4]. 
They are fed by the 7N7 phase inverter 
Vise The amplifier of the 8.8.0. cir, 
cuit is tube Vis, the other half of t, 
TIN7. The a.g.c. rectifier Consists y | 
four Type 1N34 crystal diodes, x, xX 
X;, and X,, connected in a bridge ci. 
cuit. The a.g.c. filter network can, 
sists of the condensers Cs, Cy, and Cc 
and the resistors R:, Rw, and Ry (c, 
is also in the feedback circuit). 

Now to consider each section in gj 
tail. 

In the schematic diagram in 
4, Via is a conventional single tube 
phase inverter with its load imped. 
ance split equally between the Plate 
and cathode circuits. Resistors R, 
R; are the lead resistors across 
the out-of-phase voltages are 
oped. A grid swing in the posgj 
direction causes the _ instantaneoy 
plate potential to decrease, and the jp. 
stantaneous cathode potential to j, 
crease, thus producing two gj 
having 180° phase difference, 
two signals are balanced to wij 
5% and the stage gain is app 
mately 0.8 to each output. The ty 
out-of-phase signals are fed th 
C, and C; to the push-pull #3 signal 
grids of the a.g.c. controlled tubes J, 
and V3. 

The A.G.C, Controlled Stage 

The a.g.c. controlled stage itsey 
is a balanced push-pull circuit using 
two Type 7Q7s. The out-of-phase sig. 
nal voltages from the phase inverter 
are applied to the #3 grids, and th 
a.g.c. voltage is impressed on th 
parallel connected #1 grids. Whik 
this method of connection is a bit up. 
conventional, it has been found that 
the #3 grid, having a sharper cut-of 
characteristic, will handle a larg 
range of input signal voltages with. 
out running into the curved portion 
of the grid-plate characteristic. Fur 
thermore the #1 grid is more suitable 
for application of relatively lane 
negative control voltages, since there 
is less tendency to plate current cut- 
off at advanced settings of the e& 
pansion-compression control.  Resis- 
tors R:, Rw Riu, and Ry set the operat- 
ing conditions on the a.g.c. controlled 
tubes such that the voltage at th 
junction point of the grid resistors R, 
and R, is 25 volts, the voltage at the 
common cathode point is 27 volts, and 
the common screen voltage is 80 volts, 
all measured from ground. With the 
expansion-compression control Ryr 
R:, (ganged) in the extreme counter. 
clockwise position, these tubes operate 
in the normal manner, delivering 
equal and out-of-phase voltages across 
the plate load resistors R, and Rs» 
The stage gain under these conditions 
is approximately 10. Since the cit 
cuit is essentially balanced, very littl 
audio voltage resulting from amp: 
fied #3 grid voltage changes is d 
veloped across the common plate I 
sistor R:, and as far as the signa 
voltages are concerned, the junctio 
of the three resistors Ris, Ris, and Rs 
is essentially at ground potential. 

(Continued on page 146) 
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INVISIBLE Cl 


Top photograph shows the sniperscope as it 
appears in conjunction with the .30 caliber 
carbine. Mounted on the carbine, this unit 
permits the sniper to locate the enemy and 
then fire. The snooperscope shown at the 
fight is used for signalling and as a de- 
tection device. Fire control officers used 
this unit to direct the battery barrages. 


NE of the many secret weap- 
i? ons developed by the U. S. 

Army during the war has now 
been released. This device, employ- 
ing invisible light, made it possible 
for U. S. Infantrymen and Marines to 
locate infiltrating troops during the 
hours of total darkness. This seem- 
ingly impossible feat is accomplished 
by means of an infrared light beam 
and an electronically operated tele- 
scopic sight which together convert 
an invisible image into a clearly dis- 
cernible “picture”. 

This infrared instrument was used 
in two different ways, the specific ap- 
plication being more or less indicated 
by the name applied to each unit, i.e., 
the sniperscope and the snooperscope. 

The sniperscope was mounted on a 
30 caliber carbine and was used to 
locate the enemy for direct annihila- 
tion by the user. Under infrared radia- 
tion the target became clear, enabling 
the sniper to fire on the enemy who 
had the misfortune to be in the area 
Scanned by the scope. 

The infrared source resembles a fog 
light in appearance. The glass face of 
the unit looks like it is painted black. 
This part of the device is mounted be- 
low the barrel of the carbine. The 
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other integral part of the instrument, 
the telescope, is mounted above the 


rear sight of the carbine. The entire 
unit, both infrared source and tele- 
scope, is connected by means of a 
cable conductor to a small power sup- 
ply which is carried on the sniper’s 
back in a canvas case. 

The field operation of the sniper- 
scope is extremely simple. A fighter 
armed with a carbine equipped with 
this device has only to aim in the gen- 
eral direction of the infiltrating en- 
emy, sight through the telescope and 
turn on the power supply. He then 
moves the weapon back and forth 
across the field like an invisible search- 


makes possible full 


on darkest nights. 


GHT Aids Marksman 


Infrared light used in recently 


revealed wartime development 


visibility 


Peacetime 


applications are promising. 


light until the enemy is sighted. 
Through the sniperscope the enemy 
appears to be spotlighted in a light 
beam of greenish hue. (Through the 
telescope all objects appear in various 
shades of green regardless of their 
natural color). The soldier focuses 
his telescope to give the clearest image 
and then presses the trigger of his 
carbine and another Jap has gone to 
join his “honorable ancestors”. 

The snooperscope is similar to the 
sniperscope but the unit is not used 
in conjuction with a carbine. 

The telescopic device is mounted on 
a hand grip with the infrared unit 
mounted directly below the telescope. 
This unit is similarly powered by a 
portable power supply carried on the 
back. The snooperscope was used to 
direct gun fire and for signalling. 

The operating principle of this 
“night sight” is a combination of elec- 
tronics and optics and depends on 
phototubes with associated filters to 
cut out visible light and transmit only 
the infrared portion of the spectrum. 
The telescope receives reflected in- 
visible infrared images at the front 
end and converts this radiation into 
visible images which are received at 
the eyepiece. 

For the eye to view the scene illumi- 
nated by infrared, a specially con- 
structed electronic tube, similar to 
the 1P25 image tube, is used. It oper- 
ates as a combination “iconoscope- 
kinescope.” The optical system pro- 

(Continued on page 128) 


Artist's illustration of the type 1P25 image tube similar to that used in this unit. 
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By 
STANLEY KEMPNER 


ROM the War Crimes Trial in 

Nuremberg, Germany, from air- 

ports dotting the United States, 
from radio testing stations of famous 
railroads and from remote Navy radio 
stations around the world, reports 
have been coming in of post-war ap- 
plications of instantaneous recording 
on film by embossing, requiring no 
processing. A few of the multitude of 
current uses of these film recorders 
which made history throughout the 
war, are to be found in police and fire 
departments, public utilities, Federal 
bureaus, newspapers, control centers 
and other spots where recording 
speech and sound is essential. The 
many unusual features of this instru- 
ment are proving themselves in these 
installations. 

During the war the film recorders 
brought brilliant word pictures and 
the actual sounds of battle from Nor- 
mandy, Holland, robot launching bases 
in France, from Paris, Guam, Saipan, 
Peleliu, the Philippines, Japan, and 
elsewhere, to radio listeners through- 
out the world. 

Undoubtedly the most publicized 
and probably the best-on-the-spot re- 
porting during the invasion of France 
on D-Day was the recording on film 
made by George Hicks, Blue Network 
announcer. Throughout the blaze of 
the anti-aircraft batteries and the 
heavy firing from both ships and 
planes, the correspondent kept up a 
running commentary on the action. 
From the deck of an Allied warship, 
the flagship of a U.S. naval task force, 
Hicks described the action along the 
coast and the attack on the convoy by 
JU-88 bombers. 

Gun 42, a 40 mm. twin-barrel anti- 
aircraft gun beside the microphones, 
succeeded in downing one of the Junk- 
ers. The recording caught not only 
the sound of the firing but the plane 
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Nelson Wells, engineer, explains to 
Russell Maguire. president of Mg. 
guire Industries, operction of the 
recorder unit included in a ragj, 
installation for Reading Railroad, 


This war-proven recorder employing 35 mm. cellulose 


acetate film will find many peace-time applications. 


falling into the Channel, and also the 
cheers and shouts of the men at the 
gun positions as they gloated over 
their first “kill.” 

All four major networks played the 
recording back at least six times and 
individual radio stations rebroadcast 
it innumerable times. One _ station 
played it 17 times. The British Broad- 
casting Company included the Hicks 
recording in its home report and 
short-wave and armed-forces broad- 
casts. The Canadian Broadcasting 
Company also put it on the air. 

The machine used by Hicks was the 
Recordgraph, a film recorder which 
operates on the same principle as the 
familiar record or transcription ma- 
chine except that its recording needle 
embosses grooves in parallel lines on 
a 50-foot film belt instead of on a disc. 
The film itself becomes the record and, 
without processing, can be played 


back, as on a dictaphone or phono- 
graph, by running a _ pickup needle 
along the embossed groove. One film 
belt can record about 97 minutes (one 
hour and thirty-seven minutes) of 
sound at 60’ per minute on a single 
side. 

Use of a film recorder for combat 
purposes was no accident. Through 
earlier tests, the navy had found that 
film recorders, rather than disc or 
wire machines, would be best suited 
for the invasion operation. 

Recording machines were borrowed 
by the networks from the Navy, and 
technicians thoroughly drilled in the 
use of the sets by the Naval engineers. 

A few days before D-Day, corre- 
spondents and technicians were called 
with full equipment and put through 
final rehearsal. Just before the push- 
off they were sealed in ships with the 
troops. Each network team carried 
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two recording kits weighing 50 pounds, 
about the size of a portable type- 
writer. Spare parts were supplied by 
the Navy. 

In contrast to the mechanical proc- 

ess of recording sound on film as used 
the Recordgraph, recording on wire 
‘one with an outfit that translates 
7 aad waves into fluctuations of a 
seal netic field and records the fluctu- 
ations in the form of altered molecu- 
lar patterns in a fine wire passed 
through the field. 
. Still different is the process of mak- 
-»¢ the sound track on motion picture 
film, in which the sound waves are 
transformed electrically into light 
photographed and _ repro- 
duced by photoelectric cells. This 
means costly photographic develop- 
ment methods and time delay. 

Recordgraph film recorders operate 
on 110-volt a.c. When this is not avail- 
able, transformers, generators, or bat- 
Use of recorders 


in 


1S 


rays and 


teries may be used. 
to cover fighting on land was thus 
restricted since it would 
be dificult to lug the power supply 
from foxhole to foxhole. In Nor- 
mandy when the recording machines 
from the boats to the 
generators supplied 


somewhat 


were taken 
beaches, mobile 
the power. 

The combat recorders proved they 
were sturdy enough to stand the 
strain imposed upon them. Charles 
Collingwood, of the Columbia Broad- 
casting System, carried his apparatus 
from an LST to an LCVP and went 
right up on the beach. During the 
journey the recorder was doused re- 
peatedly with spray and salt water. 
The announcer was certain it would 
not work. In fact, in this recording 
he stated that “it looks like we owe 
the Navy Department one recorder.” 

Other correspondents reported that 
the recording sets jumped as high as 
six inches off the deck during gunfire 
while crossing the channel from Eng- 
land. One commentator took the film 
recorder on a bombing mission in a 
B-26 Marauder and made one of his 


Rear view of the portable recording instrument. 


June, 1946 


Fifty foot roll of 35 mm. cellulose acetate film on which sound is embossed. 


best broadcasts. Some sets were caked 
with dust when used to cover land- 
ings. Yet all the sets came out of the 
operation in good condition. 
Censoring was done by running off 
the original film and re-recording its 
contents on copy, or dub, film. The 
copy which is just as good as the orig- 
inal is used for actual broadcasting. 
When a censorable word, sentence or 
phrase is noted, monitors simply 
switch off the dub machine until the 
objectionable content is passed. So 
precise is the process that words and 
sometimes infinitives can be split. 
The Recordgraphs are the result of 
more than eight years of intensive re- 
search and development, together with 
a comprehensive study of the widely 
varying requirements of the many 
governmental and civilian agencies. 
The portable unit is a compact com- 
pletely self-contained unit with no 
extraneous equipment and weighs 50 
pounds. It is furnished in a valise- 
like case, making it relatively easy to 
handle and transport. Its over-all 
size is 1854” x 13%" x 9%”. 
This machine records in any posi- 
tion and recordings can be made even 
though the machine may be upside 


down or subjected to extreme vibra- 
tion. Upon completion of any re- 
cording, the same machine immedi- 
ately plays back. 

Either manual or automatic con- 
trol of the machine may be selected 
at will. The automatic device for 
starting and stopping is called Audio- 
trol. When using this, the voice or 
sound signal is used to “trigger off” 
the starting clutch. This is accom- 
plished by having the output of the 


amplifier operate a thyratron tube 
(2050) which in turn energizes the 


clutch relay. Delay time to start is 
lio second and the hold over time is 
from 4 to 6 seconds. Thus the loss of 
sound is negligible. 

The Recordgraph film is a 50 foot 
continuous belt with a recording ca- 
pacity of 5750 feet on one side. If 
desired, both sides of the film may be 
used in which event, the footage is 
doubled. For recording at a 40 foot 
per minute film speed a continuous 
(one side) recording of 2% hours may 
be had, while at 20 foot speed, using 
both sides, 9'2 hours recording of a 
satisfactory monitoring or reference 
quality may be obtained. With the 

(Continued on page 106) 


Front view shows path of film through Recordgraph. 
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Plumb-bob indicates the direction of 
the beam. The gadget is foolproof. 


wa 26 ANY hams are located in 
% A large cities and in congested 
4 ™. districts where a very limited 
space is available for the erection of 
antennas. The development of the 
close-spaced array greatly simplified 
the problems of these hams, since an- 
tennas of the reflector radiator type 
are often too bulky for some loca- 
tions. I had been operating in a QRA 
of limited space, using the doublet 
type of antenna, when I decided to ex- 
periment with a rotary beam antenna 
using a close-spaced array. My chief 
problem was to develop an efficient 
method of rotating the antenna, and 
to cut down the heavy cost of similar 
special factory-made equipment. I 
designed this rotating equipment for 
my own particular need, but the en- 
tire assembly can be used for mount- 
ting close-spaced antennas of either 
the director-radiator doublet type or 
the 8-JK beam type. I have been 
using this rotating beam antenna for 
some time, and find it to be very prac- 
tical and efficient. It has an extreme 
degree of selectivity making it very 
adaptable for receiving purposes. 
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The motor-driven array proved to be more useful in receiving than in transmitting, 


By ROWLAND J. LONG. WONLP 


as told to Tom Gootée in 1938 


Experience has proven that a directional antenna 
will help eliminate inter-station interference. 
This directional system provides power gain of 4. 


The rotating equipment consists of 
two principal parts, the fixed main 
pole and the top movable “header” on 
which the antenna rods are mounted. 
The “header” revolves on the wooden 
shelf plate mounted at the top of the 
main pole, and is driven by a motor 
and gear as- 


The surface of the axle (at the 
point where the “king pin” fastens to 
the shaft) was milled off, and to this 
an iron plate %” x 6” x 31” was se- 
curely fastened. A 14 inch gear fly- 
wheel replacement ring was_ then 
bolted to the iron plate. It was quite 

a tedious job 


sembly _lo- to find the 
cated in the Epiter's Note: In view of the scarcity of com- exact center 
radio shack. nie reially oOnstrre te d ¢ quipment along this line, before drill- 
° we are republishing this article which originally . . 
The main appeared in the October, 1938 issue of Radio ing. This 
pole and the News. Since we have had many requests from gear ring 
“header” our readers for a directional antenna con- i ] . 
eager can structed from junk box parts, we feel that a Was also at- 
be con- reprint of this article should prove invaluable. tached to 
May we point out to our readers that Tom 
structed Gootée who reported on this antenna in 1938 ts the steel 
separately, still a regular contributor to Radio News. Most plate above 
making the of his recent work has been in the radar field. it for align- 
assembly of ing the gear 
parts com- teeth. 


paratively simple. The entire anten- 
na and rotating equipment should be 
completely assembled on the ground 
before permanently mounting. 

For the main pole I used a forty 
foot 6” x 6”. This pole was later 
mounted five feet in the ground, plac- 
ing the antenna array rods the usual 
one-half wave above ground. The 
wooden support shelf 10” x 2412” x 2” 
was permanently mounted at the top 
of the main pole. The hub of a front 
automobile wheel (the wooden spoke 
type) was then set in the top center 
of the shelf. I decided on this type of 
hub rotator because of the two roller 
bearings that are spaced approxi- 
mately six inches apart and result in 
a strong rotating support for the mov- 
able top element. 


A 5g” drive shaft is used to turn a 
small gear which meshes with the 
large 14 inch flywheel gear. This 
drive shaft goes through the station- 
ary wooden plate, and a_ Bendirz 
starter gear was attached to this 
drive shaft by setting in a support 
bearing. This bearing support con- 
sisted of a 1” pipe flange and close 
nipple into which a bronze _ bearing 
was pressed and then adjusted so that 
the starter gear meshed properly with 
the flywheel gear, both as to height 
and depth in teeth. The used auto 
mobile hub, ring gear, starter gear, 
and iron plate completely assembled 
and ready to fasten to the stationary 
shelf cost only $12.00 (as of 1938), 
which included the time required by 
the machine shop to do the work. 
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drive shaft was then ex- 


The %" , . 
tended down one side of the main pole, 
supported about 1%” away from the 

le by means of small angle iron 


prackets. At about three feet above 
the ground surface the drive shaft 
changes direction and enters the 
shack. To make this turn I used an 
awning right-angle gear box which 
had a ratio of about ten to one. The 
drive shaft then continued horizon- 
tally for about ten feet, and was ter- 
minated with another 10 to 1 gear 
pox in the shack. The drive motor 
was attached directly to this gear box. 
For my purpose I used an old-style 
player-piano motor, having a speed of 
about 800 r.p.m. and approximately 
05 hp.; these motors have starting 
leads brought out so that they can be 
easily reversed. Almost any other 
similar type of reversible motor could 
be used to drive the turning shaft. 
The gear ratio is 12 to 1 at the top 
of the “header,” 10 to 1 at the first 
gear box, and 10 to 1 at the second 
gear box, making the “header” travel 
one revolution per minute. 

The actual antenna array and 
mounting supports were constructed 
separately and then mounted on the 
large movable iron plate. I used a 
wooden piece 2” x 10” x 7'6” in length 
which I bolted over the iron plate; it 
was necessary to bore a large hole in 
the center of this mounting board to 
allow the axle and mounting nut to 
protrude from above the iron plate. 
Two holes were drilled on each side 
of the center axle mounting for bolt- 
ing the iron plate to the wooden 
mounting piece. The actual antenna 
mounting support pieces were next at- 
tached to each end of the wooden cen- 
ter cross-piece. For my purpose I 
used two forty inch 2” x 4” pieces, 
one bolted to each end of the 76” 
cross-piece. 

The antenna rods were mounted on 
these 2” x 4” mounting pieces. I used 
steel tubing prepared for my use at a 
local machine shop. Two 16'1” rods 
(tapered out: %” to %”) were 
mounted on the 2” x 4” pieces, and 
were connected together by means of 
a loading coil at the center. These 
two rods formed the radiator. I used 
two mineralex insulator clamps, 
spaced 15 inches apart, on each half 
of the radiator. The loading coil was 
about 8 inches in length, 2%” in diam- 
eter, and consisted of 10 turns of %” 
copper tubing spaced %” apart. When 
finally completed the radiator side of 
the directive array measured exactly 
32,10". The rods extended well out 
over the end of the 2” x 4”’s. 

The antenna director rods were 
mounted on the other side in the same 
manner as for the radiator rods, ex- 
cept that the director rods are cut 
longer—the total combined length of 
the director being 33’6”. There is no 
loading coil in the director. The same 
type of steel tubing was used for the 
directive rods. 

There are several other types of 
tubing which can be used for the radi- 
ating elements. Shelby steel tubing, 
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Construction of the beam supports. 


thin wall conduit, even bamboo and 
No. 10 copper wire in bridge form can 
be employed. The choice will depend 
largely upon the amount of money to 
be spent on the actual radiating ele- 
ments. 

I used EO-1 cable as a feeder for 
this antenna array, but other types, 
such as Bassett cable, could also be 
used. I mounted the feeder cable on 
the side of the 6” x 6” main pole op- 
posite the drive shaft by means of 
glass stand-off insulators. Before the 
entire assembly was permanently 
mounted the radiating and director 
rods were properly tuned. The proper 
points for tapping on each of the rods 
to the loading coil can be easily de- 
termined by means of a field strength 
meter. The feeder was not securely 
attached to the antenna until the en- 
tire assembly was permanently 
mounted in an upright position. 

The wooden shelf is attached di- 
rectly to the main pole, and two 
wooden supports (about 2” x 2” x 16”) 
were used to brace the shelf against 
the main pole, as shown in illustra- 
tion. The automobile hub should be 
filled with water pump grease, and 


An auto flywheel ring gear engaged by 
a Bendix starter gear turns the antenna. 
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Details of the array assembly. 


the hub screwed on the bottom side, 
to give permanent lubrication. I used 
aluminum paint applied over red lead 
as a protection for the exposed metal 
pieces on my rotating array. Ordinary 
outside paint was used on all wooden 
surfaces. Stove-bolts and heavy wood 
screws were used for all of the con- 
struction. Lubricating oil can be used 
on the meshing gears at the top of the 
main pole, but if properly painted this 
may not be necessary. 

Since the rotating array was to be 
a permanent part of my rig I had to 
give some thought to the preservation 
of that part of the main pole em- 
bedded in the ground. I wrapped up- 
holsterers’ tape on the bottom of the 
pole as a preservative, forming a wick 
on all four sides extending from the 
bottom to about one foot above 
ground. The tape was folded over 
and tacked down, making sort of a 
tube duct. Before filling in the earth 
around the pole I soaked the tape in 
creosote, and after filling in I used a 
small “squirt-gun” to pump more cre- 
osote into the ducts to fill the wicks. 
The tape absorbs the creosote, and 

(Continued on page 82) 


Motor turns array by means of flexible 
coupling to gear box. 2 hp. is used. 
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Amateur 
Use 


By W. B. 


AVE you ever spent hours 
winding coils for your trans- 
mitter or receiver by the cut 
and try method? If you have and if 
you want to do it an easier way next 
time, the LCR meter is the instrument 
that you want around your shack. 
The oscillator section of the meter 
can be used as a Signal generator and 
as a grid-cip oscillator, each applica- 
tion of which has many The 
oscillator coil and condenser 
switching to cover the frequency 
range from 90 ke. to 36 mc. Measure- 
ments of r.f. components may be made 
anywhere within this range. 

Operation as a LCR meter allows 
the measurement of the following: 

Inductance. 

Q of an inductor (within the range 
of 10 to 600). 


uses. 


uses 


BERNARD, 


Fig. 1. Front panel view of completed unit. 
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Capacities up to 350 wufd. (this 
range may be extended by use of ad- 
ditional standard capacitors of 250 to 
300 uzfd.). 

By use of the LCR meter and neces- 
sary calculations, measurements of 
radio frequency properties of re- 
sistors, r.f. chokes and other com- 
ponents may be made. 

With a degree of 
the grid-dip will 
the following: 

Inductance. 

Capacitance from 250 uxzfd. to 1 fd. 
(without disconnecting the condenser 
from its circuit unless it is shunted by 
a low resistance.) 

Resonant frequency of tuned cir- 
cuits, antenna and feeder systems, and 
crystals. 

When operated as a signal genera- 


lesser 


oscillator 


accuracy 
measure 


Table 1. Construction cetails cf the various coils used in this unit. 


this LCR instrument and measure 


FREQUENCY L, L: L TUNED WITH 
90-300 kc. 324T +20 dec bankwound, 9 deep, 

1%” long 2T 4T C,. C:.C.. © 
260-900 ke. 135T +20 dec bankwound, 3 deep 2T 4T C,. C:. C.. Ce 
700-2300 kc. 45T +20 dcc closewound 2T 3T C,.C:.C, 
1800-5800 kc. 25T #20 dec closewound 2T ‘i C,. C: 
4500-13.000 kc. 11T #18 enamel, !2” long 2T . Cc 
13,000-36.000 ke. 5ST #14 enamel, 1” o.d., 5” long 2T ws oF 


The first three coils listed cre wound on 1!2” 
on %” coil forms and the last coil is self-supporting. 
* L. is wired to the switch points so that it operates as both L. and L.. 


coil forms, the next two are wound 


Eliminate cut and try methods — construe; 


various 


ecireuit constants accurately on the first test, 


tor the oscillator may be used to align 
receivers or aS a generator for mak- 
ing radio frequency measurements 
which require one watt or less of 
power. It is also useful as a low 
power oscillator for use in the ad- 
justment of directional antenna ar- 
rays. 

A 7C5 tube is used as the radio fre- 
quency oscillator. The tuned circuits 
are of the high-C type. It was found 
that the current through the measur- 
ing circuit Was more constant over a 
wide tuning range with high-C cir. 
cuits. When the instrument is used 
as a grid-dip oscillator or as a power 
oscillator the output is drawn from 
link circuits inductively coupled to 
the tuned circuit. When it is used as 
an alignment oscillator the output is 
taken from the plate circuit of the 
oscillator tube which operates as an 
electron coupled oscillator for this 
service. The oscillator may be op 
erated unmoduleted, with internal 
modulation, or with external modula- 
tion. 

For use as an LCR meter S, (Fig. 
5) selects the proper coil and con- 
denser combination for the desired 
frequency; S:, connects the oscillator 
output through M, to R,.; S» connects 
M: to the plate of the Q-meter volt- 
meter tube Vis; and S:,. completes a 
radio frequency path from the plate 
of the oscillator tube to ground. The 
inductance under test is connected be- 
tween terminals P,; and P:. The radio 
frequency output current through & 
is set to a value J, then C,, is tuned te 
resonate the LCR circuit to the ap 
plied frequency. The current / flow 
ing through R, causes a voltage drop 
e to exist between terminal P, ané 
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The resistance of R, is very 
that in the calculations to fol- 


ground. 


low So 


aw the oscillator may be represented 
2 , generator which has a negligible 
Ss =~ 

nternal impedance. 


: 0 . , 
Referring to Fig. 4B, when R, L, and 
resonant circuit the current 


form a nth . 
; and C will equal e/R. 


; through R, L, 


By definition Q = R 


Multiplying the top and bottom of 


. iwL 
this fraction by i we have: Q R 
ia lA 
e iwL 
But t R so Q , 
Under the condition of resonance 
1 
wL , and iwL - =f 
w( w 
; 0 E E 
2 »fore - — 
There = IR. 


Since R. is fixed, for any given cur- 
rent J, Q is proportional to EZ which 
is measured by the vacuum tube V.. 
and indicated by M:. By selecting an 
arbitrary value of J for all measure- 
ments, the dial of M. can be directly 
calibrated in values of Q. For this 
instrument Rs, is .05 ohms and J is set 
at .4 amperes so one volt applied at 
the grid of Vis represents a Q of 50. 
Full scale deflection of the meter re- 
quires an input of six volts. This al- 
lows direct reading of values of Q up 
to 300. By setting the current through 
R. to 1/2 (0.2 ampere) the readings of 
the meter are doubled, thereby ex- 
tending the range of the instrument 
to measure Q up to a value of 600. 

C,, is directly calibrated in uzfds. so 
that by the use of a reactance chart 
or by means of calculations the in- 
ductance of L. can be accurately de- 
termined. Small capacitors can be 
measured by connecting them between 
terminals P; and P, after an induct- 
ance has been tuned to resonance by 
C,. After the capacitor is added, C:, 
is again varied to produce resonance. 
The unknown capacity is then deter- 
nined by the difference between the 
second and first settings of Ci. 

A further discussion of the theory 
and operation of the LCR meter may 
be found by referring to material on 
the Q-meter in the “Proceedings of the 
LR.E.” for November 1942 and in Ter- 
man’s “Radio Engineers’ Handbook.” 

For use as a grid-dip oscillator S:, 
disconnects M, and R, from the circuit 
to prevent them from consuming radio 
frequency power, S:» connects M, to 
the plate of the grid-dip voltmeter 
tube V. and S.. maintains the radio 
frequency ground on the plate of the 
oscillator tube. A coupling cable is 
connected to J, if inductive coupling 
to the load is desired or a test lead is 
connected to J., if capacitive coupling 
is desired. R, is adjusted until M, in- 
dicates somewhere within the lower 
fourth of the scale. As the oscillator 
is tuned through the resonant fre- 
quency of the circuit being tested the 
power taken by the circuit from the 
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Fig. 2. Capacity vs. frequency—chart used for checking capacity of condensers. 


oscillator is increased, thereby de- 
creasing the oscillator grid voltage 
and the rectified d.c. voltage appear- 
ing across the grid leak. As the os- 
cillator grid becomes less negative the 
grid of V: becomes less negative and 
the plate current drawn by V; in- 
creases. This increase is registered 
by M:, and this increased reading of 
M: means that the oscillator is tuned 
to the resonant frequency of the cir- 
cuit coupled to it. 

By use of the grid-dip oscillator and 
a single turn inductance, the capacity 
of a condenser within the range of 
250 wufd. to 1 uwfd. can be measured 


without disconnecting it from the cir- 
cuit unless it is shunted by a low re- 
sistance, as in the case of a cathode 
bypass condenser. 

The coupling cable may be induc- 
tively coupled to almost any unshielded 
tuned circuit or current fed antenna 
system. The capacity coupling is used 
for shielded circuits, crystals, and 
voltage fed antenna systems. 

The same setting of S: is used to 
operate the instrument as a power 
oscillator. Power is taken from J; 
and the output is adjusted by R;. All 
measurements must be made by ex- 
ternal instruments. 


Fig. 3. Rear view of completed instrument showing placement of component parts. 
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Fig. 4. Circuits used to illustrate mathe- 
matical procedure discussed in the text. 


When used as an alignment oscil- 
lator S., connects R, and M, to Lz, S.» 
connects M: to the plate of Vis and 
S.. is open, allowing a radio frequency 


voltage to develop across R; and Ru. 
The radio frequency output is con- 
trolled by R.:. M; and R, are left con- 
nected so that the frequency calibra- 
tions will be correct. 

S; controls the modulator circuit. 
When no modulation is desired the 
cathode circuit of the modulator sec- 
tion of Vise is opened. When external 
modulation is desired V.. is connected 
to amplify any audio signal fed into 
J, 7; acts as a modulation trans- 
former and superimposes the ampli- 
fied audio voltage upon the direct cur- 
rent plate supply to V;. When inter- 
nal modulation is used V.s is con- 
nected as an audio oscillator and 7; 
is employed as both an oscillation 
transformer and a modulation trans- 
former. C,, is used to tune the trans- 
former to a suitable audio frequency. 

V; furnishes a regulated supply of 
150 volts to the voltmeter circuits. 
R,, and R,, are used to balance the 
static plate current of Vis which al- 
lows M, to read zero when there is no 
voltage impressed on the grid of Vua. 


The vacuum tube voltmeter can pe 
calibrated with 60 cycle ac. if a 5 
xfd. 25 volt condenser is connecteg jp 
parallel with Cy. For the origina) 
calibration of the meter R;; is set to 
maximum resistance, R,,; is set to give 
no balancing action (maximum meter 
reading), and Rx is adjusted unti] Vu 
draws about .25 ma. plate current 
This current is then balanced out by 
adjusting R.. Six volts r.m.s. are then 
applied between terminals P; and Pp, 
R,; is adjusted to give full scale de. 
flection of M:. The voltage is then re. 
moved and the zero reading of M, js 
reset with R,,. One more adjustment 
of R.; for full scale deflection of the 
meter should be sufficient to effect the 
calibration. Intermediate values are 
then marked on the meter scale. One 
volt equals a Q of 50, two volts a Q 
of 100, etc. During subsequent calj- 
brations it is necessary only to adjust 
R,; so that six volts r.m.s. gives fy] 
scale deflection of the meter. 

The unit is constructed on a 7x 17x 

(Continued on page 123) 


Fig. 5. Circuit diagram of complete instrument. The oscillator has a frequency range of from 90 to 36,000 kilocycies. 
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R,, Ryy—50,000 ohm, 1 w. res. 

g—I1 megohm, \2 ». res. 
R:—75 ohm, 1 ». res. 
R,— 10,000 ohm, 2 w. res. 
R:—25,000 ohm, 4 w. wire-wound pot. 
R.—.5 megohm, 1/2 w. res. 
R-——5000 ohm, 12 w. res. 
R.—.05 ohm special res. (See Text) 
Ry—S5 megohm, 1/2 w. res. 
Ryo—2000 ohm, 1 w. res. 
Ryy—.5 megohm, 1 w. res. 
Ris—200 ohm pot. 
Ry«—1000 ohm, 1 w. res. 
R,;—3000 ohm pot. 
Rye—5000 ohm pot. 

R,-—25,000 ohm, 2 w. res. 


Ris—300 ohm pot. 
Ryy—10,000 ohm, 10 w. res. 
C;, Co, Cs, Cao—Four gang, 365 pwufd. per sec. 
tuning cond. 
C;—50 uufd. mica cond. 
Ce, Cz, Co—.001 fd. mica cond. 
Cs—.003 ufd. mica cond. 
Ciy—-1 ufd., 200 v. paper cond. 
Cy—400 pufd. var. cond. 
12 Cit, Cys—.1 yufd., 600 v. paper cond. 
Cis—.-01 pfd. mica cond., 
Cua» Crp —.002 ufd. mica cond. 
Cis, Cye—-01 ufd., 600 v. paper cond. 
Cx, Cu—16 ufd., 450 v. elec. cond. 
C.—3-12 pwyufd. mica trimmer cond. 
C:—6.5-35 pufd. ceramic trimmer cond. 


(Bands 1, 2, & 3) 
C:—4-20 yufd. ceramic trimmer cond. 
(Bands 4, 5, & 6) 
S,—7 pole, 6 pos. sw. 
So, Se—3 pole, 3 pos. sw. 
S,—S.p.s.t. toggle sw. 
T,—Push-pull output trans. (Sec. not used) 
T<—700 v., ¢.t., 90 ma. power trans. 
CH—12 hy, 75 ma. filter choke 
J,—Tip jack 
Jo, Ia—Circuit jacks (Jones Type Ps-101) 
J,<—Open circuit phone jack 
M,—0-.5 a. r.f. meter (preferably with external 
thermocouple) 
g—0-1 ma. d.c. meter 


L,, Le, Ly—See Table 1 
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RADIO NEWS 


T. BACKUS, of Honolulu, 
@ sends along a very fine letter 
and some information which may be 
of interest to those hunting a position 
in radio operating ashore. “The Pa- 
cifie Area, otherwise known as the 
ninth Region of the Civil Aeronautics 
administration, has need of fifty ex- 
srienced communications men (fa- 
miliarly known as ‘operators’) at 
starting salaries ranging from $2900 
to $3300 per year. The jobs are fixed 
pase (beachside if you like) with, in 
general, the possibility of family ac- 
commodations. Being in the Pacific 
Area rather than in the Continental 
United States, the Civil Service re- 
strictions as to veteran employment 
do not apply in this case. Anyone 
with the desired qualifications can be 
appointed.” Those interested should 
address their inquiries to the United 
States Civil Service Commission, San 
Francisco, California, with a request 
for information about openings with 
the CAA in the Pacific Area; quali- 
fications should be stated in the let- 
ter of inquiry. “W. T.” says that 
there is a great job to do out there 
and plenty of opportunity for ad- 
yvancement. This information we hope 
will be of some value to those with 
such experience in getting a shore 
berth. 


E War Shipping Administration 

recently announced that nearly 
five hundred vessels operated under 
government charter during the war 
have been returned to their owners. 
Additional shipping in both cargo and 
passenger types are being steadily re- 
turned to the prewar owners, some 
of whom have already started opera- 
tion of their former cargo and pas- 
senger services. Cargo carrying has 
also been authorized by WSA aboard 
fast passenger liners on the north At- 
lantic run. ... First of these cargo 
carriers was the United States Lines 
“Washington” which _ started’ the 
schedule in early April. There will be 
six vessels on this run of the pas- 
senger-cargo type. At this writing 
the Grace Lines have launched five of 
their new fleet of “Santa” vessels, 
four more will follow shortly... . 
The new ships are combination cargo- 
passenger ships and will join the reg- 
ular runs of the company. 


U S. MARITIME COMMISSION 

‘®@ reported the delivery of eleven 
merchant ships during March which 
made a total of thirty-four new ves- 
sels delivered during the first three 
months of this year—four were for 
the Netherlands Government, the re- 
mainder were USMC “C” types. The 
U. S. Maritime Service has also an- 
nounced the opening of a radar school 
of USMS members at Sheepshead Bay 
whereby students are paid out of 
USMS funds. A suggestion by several 
organizations has been made that the 
various electronic equipment aboard 
ship including sounding gear, radio 
direction finder, loran, radar and pub- 
lic address systems, etc., be under 
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the complete care of the radio officer 

and that its repair should only be 
permitted by those who hold radio 
licenses. 


| & THE marine field, beach lists 

generally have lengthened during 
the past few months as was to be ex- 
pected with the tie-up of many of the 
older types of ships such as the greater 
number of the old Liberty class. How- 
ever new construction by many ship- 
ping lines, to replace overage and 
others lost during the war, will give 
new permanent employment to a large 
number of marine radiomen. Among 
the new tonnage will be four new ore 
carriers—to be the largest and fastest 
afloat, about 24,000 tons each with a 
speed of from 16 to 18 knots—three of 
these craft have already been 
launched. 


HE American South African Line 
has launched two of six new ships 
which will enter service on the com- 
pany’s South Africa run. United Fruit 
Company has traded nine of its older 
vessels in to the Maritime Commis- 
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sion on nine new ships for the fleet, 
several of which are already launched 
and in addition new passenger con- 
struction is also believed under con- 
sideration. UFCO is expected to op- 
erate to the U.K. and European pcints 
in addition to its regular South 
and Central American runs... and 
West Indies trade. Prudential Line 
also reported opening cargo runs to 
Europe which should provide addi- 
tional berths. 


| te D. H. Andrews of Johns Hop- 
kins University recently an- 
nounced a device, some phases of 
which are still classified as secret, us- 
ing an infra-red “eye” which can see 
in the dark for ten to fifteen miles. 
The equipment, known as a super 
conducting bolometer, was the inven- 
tion of a group of Johns Hopkins Uni- 
versity chemists, headed by Dr. An- 
drews. It was explained that the su- 
perconducting bolometer “saw” rather 
than detected, it being possible to get 
an actual outline of the object ob- 
served if the instrument is used in 
conjunction with a suitable scanning 
device such as a cath- 


ode ray oscilloscope. 

Unlike radar 
which can be traced 
by the wave it sends 
out, the infra-red 
“eye” does not dis- 
close its position. It 
merely receives rays 
from infra-red 
sources and anything 
which is warm in re- 


“Will you be able to get a fur coat for $129.95? 
Will we have your size and style? Tune in tomorrow 
for chapter two of our thrilling commercial ... !” 


lation to its sur- 
roundings is an in- 
fra-red source. The 
announcement came 
after almost com- 
plete silence through- 
out the war on Amer- 
ican infra-red re- 
search. The “eye” 
was not developed in 
time to be put to 
wartime use, most 
likely as a short 
range substitute for 
radar. It might also 
be the answer to ice- 
berg warnings and 
very short range op- 
erations for the safety 
(Cont. on page 74) 


‘Constant 6 volt D.C. Supply 


For the Service 


By Lt. Curtis C. Springer 
Asst. Sup., Police Radio & Comm.., 
Indianapolis Police Department 


Although originally designed for police radio labs this battery charger 


and automatic regulator unit can be well adapted to auto radio servicing. 


tem, a large percentage of serv- 
ice repairs involve equipment 
which must operate from a 6-volt d.c. 
supply. A storage battery in the lab 
fills the bill nicely, except that it must 
be regularly replaced with a fresh 
one, recharged when low, or floated 
across a trickle charger. In all such 
cases, the net result is a varying input 
voltage from time to time to the unit 
under test, which is roughly equiva- 
lent to making linear measurements 
with a two-way stretch yardstick. 
This problem has long been recog- 
nized at WMDZ, and only recently met 
satisfactorily with a semi-automatic 


Vr: THE modern Police Radio Sys- 


control on a heavy duty charger recti- 
fier. The prefix “semi” represents the 
desirability of adjusting the charging 
rate to meet the load. The “auto- 
matic” part is nicely handled by a 
2050 tube, which turns the charger off 
when the battery voltage exceeds a 
predetermined value, and turns it on 
when the voltage tends to drop below 
that value. We still have to give the 
battery a drink about once a year. 
There is nothing complicated or ex- 
pensive about the layout. The “in- 
nards” of the charger itself had been 
in use for some years for the same 
purpose, but with different results. 
Too often the human element entered 


Complete wiring diagram for automatic regulator and battery charger. 
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in, causing a dead battery, 
boiled dry. 

Naturally, while a battery is being 
charged faster than it is being dis. 
charged, the voltage increases slightly 
If the charging rate is considerably 
higher, the voltage may go up several 
tenths of a volt, and such a condition 
happens often in a lab where the load 
may vary considerably. This would 
take place, for instance, when a mo- 
bile transmitter, with its 18 amp. load, 
is being turned on and off while under 
test. If the charger remained “ON” 
between operations, and kept on 
charging at a rate equal to the maxi- 
mum load, the battery before long 
would develop over seven volts be- 
tween its terminals. 

What was needed was a method for 
putting back into the battery (in am- 
pere hours), exactly what was being 
taken out. Maintaining the proper 
battery voltage will give this result, 
and that is exactly what happens in 
this circuit. 

The 2050 tube (a thyratron gas tet- 
rode) is very sensitive, but will oper- 
ate a mine-run relay in a “yes or no” 
manner, no “maybe” to it. No other 
tubes are required, as a.c. is necessary 
for its plate supply and in this cir- 
cuit, the battery in question is part of 
its bias. 

Basically, here are the fundamen- 
tals: About 70 volts a.c. is fed to the 
plate of the 2050 through the solenoid 
of a relay. This relay controls the 
a.c. input to the charger. The full 
six volts from the storage battery is 
applied as grid bias in the usual man- 
ner. However, six volts is far too 
much to allow the tube to conduct, so 
a small a.c. voltage is borrowed from 
the heater winding and applied in 
series with the battery bias. The 
positive peaks of this a.c. voltage ef- 


or one 


* Reprinted from the February, 1946, is- 
sue of “The APCO Bulletin.” 
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fectively reduce the actual bias to the 
cenducting point of the tube when the 
peak a.c. voltage is equivalent to the 
amount of d.c. bias beyond cut-off. 
Therefore, with the proper effective 
combined negative bias to allow the 
crid to ride just beyond the point 
where the plate conducts, any drop in 
battery voltage wili reduce the bias 
enough to allow full conduction. 
Therefore, changing the amount of 
ac. in the grid circuit will allow con- 
guction to start at a different battery 
yoltage, and the charger can be 
caused to turn on automatically at 
any desired battery voltage from 5 to 
75 volts. However, line voltage vari- 
ations do not change the adjustment, 
because they also cause proportional 
changes in the plate voltage in the 
same direction. 

The 2050 is an ideal tube for such an 
application. It has high sensitivity 
so a small variation in grid voltage 
will trigger conduction in the plate 
circuit with a minimum of “back- 
lash,” or sluggishness, and the plate 
circuit will handle enough current to 
operate a relay which is made for 
real work. Conduction in the plate 
circuit takes place over a large por- 
tion of the positive cycle, and, pro- 
viding a sufficiently large by-pass is 
ysed across the relay coil, no hum or 
chattering is encountered. 

The 2050 tube ratings are: Peak 
forward plate volts, 650; peak inverse, 
1300; peak plate current, 500 ma.; 
average plate current, 100 ma.; heater 
6.3 volts at .6 amp. 

None of these ratings is likely to 
be approached in such an application 
as this except the peak plate current. 
The relay coil, regardless of its re- 
sistance, does not present much im- 
pedance to the peak current when the 
coil is by-passed with such a con- 
denser as ordinarily is necessary. 
Therefore, a series resistor of 100 
ohms is included in the plate supply 
to limit the peaks. 

A simple r.f. filter is necessary in 
the plate circuit to prevent r.f. radia- 
tion. A .1 ufd., 200 volt paper con- 
denser from plate to cathode, and a 
small r.f. choke in series with the 
plate supply are all that are necessary 
to cure he hash completely. 

The tube manufacturer states that 
the impedance in the grid circuit 
should be between one tenth and ten 
megohms. The action definitely be- 
comes sluggish unless at least one 
tenth megohm is in the circuit right 


next to the grid (R,). Even a .01 
mica condenser directly from grid to 
cathode causes sluggishness. How- 
ever, a .00025 in this position (C,) 


causes no noticeable effect, and will 
prevent a strong r.f. carrier from ef- 
fecting operation. Without a small 
rf. by-pass here, the plate circuit relay 
Will follow a nearby c.w. transmitter 
at 40 w.p.m. 

A total of more than .25 megohm in 
series With the grid-cathode circuit 
also brings on sluggishness. “Slug- 
gishness” refers to a tendency for the 
tube to start conducting at one value 
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of grid bias, with a noticeable increase 
in negative bias necessary to stop con- 
duction. A little of this condition is 
desirable to keep the charger from 
turning on and off too often, and is 
easily regulated with a variable series 
resistor in the grid circuit (R., ad- 
justed to about .1 megohm). The 
large paper condenser C,, is added to 
form a time-delay circuit with R., to 
also assist in keeping the charger from 
turning on and off rapidly in case the 
charger is left at a high rate with no 
load on the battery. 

The other important parts of the 
automatic control circuit are the 
three resistors R,, R, and R,, which 
form a voltage divider across the 6.3 
volt heater winding to provide the 
a.c. for feeding into the grid circuit. 
No power is involved, so R. and R. 
are half-watt, 1000 ohm resistors. R, is 
also 1000 ohms, but must be variable, 
because this is the control which de- 
termines the battery voltage at which 
the charger turns on. The range of 
two to four volts a.c. which appears 
across R, is more than enough to 
spread the point of conduction in the 
2050 from 5 to 7.5 volts battery volt- 
age. This spreads the usually desired 
range of 6 to 6.6 volts over a conven- 
ient portion of the control. 

As would be expected, the a.c. fed 
to the plate circuit should be in phase 
with the a.c. in the grid circuit. Other- 
wise, on that part of the a.c. cycle 
when the plate is positive, the grid is 
negative 9 to 12 volts (d.c., plus a.c. 
peaks added), and when the grid be- 
comes low enough for conduction (d.c. 
minus the positive peaks), the plate is 
negative and cannot conduct. The 
simple expedient is to reverse either 


the plate winding at the transformer, 
or the a.c. going into the voltage di- 
vider from the filament winding. They 
must be properly phased. 

Our charger was built for a maxi- 
mum of 30 amperes d.c. into the bat- 
tery, which means that the controlling 
relay must handle considerable power, 
and because of the automatic feature 
it naturally must be expected to oper- 
ate pretty often as compared to a 
switch. This calls for generous con- 
tact surface. The relay is an “Ad- 
vance,” with 14” contacts. It is simi- 
lar to many keying relays, but the 
coil happened to be wound for opera- 
tion on 110 volts a.c., and has a d.c. 
resistance of 250 ohms. In operation, 
there is an effective drop of 17 volts 
d.c. across the relay. As previously 
mentioned, a condenser is necessary 
across the relay solenoid. We use a 
10 zfd. electrolytic. 

Also, a 3 uwfd. paper condenser was 
installed across the relay contacts to 
reduce flashing. This passes some a.c. 
into the transformer primary, but not 
enough to do any charging of the bat- 
tery. 

At a glance, it might seem simpler 
to dispense with the a.c. in the gri.l 
circuit, and use a “volume control” 
across the battery, with the grid con- 
nected to the rotating arm. However, 
as the arm approached the “off” end 
of the control, less and less of the 
available voltage variations would be 
fed to the grid. As the available bias 
is divided, the variation voltage is also 
divided. Less than one volt of the 
available six volts d.c. is all that can 
be used, so such a circuit would take 
advantage of only one sixth of the 

(Continued on page 145) 


In the photograph below, “A” is the voltmeter which indicates the "6 volt” supply 
voltage at the test bench. The battery is beyond the wall, in the garage. “’B” is 


the control which determines the point at which the charger turns on. 


The size 


of the control unit chassis, which mounts behind this panel, is indicated by the 
four screw heads above and below this control knob. “C” is the “rate of charge” 
meter, and “D” is the variac dial which determines the rate of charge. Behind 


panel “E” is the charcer rectifier, which is 5"x6"x742”. 


The test two-way control 


unit, shown in photograph, is mounted on the front of this panel for convenience. 


Recent Developments in 


Heavy Duty Vibrator Type 


Model 146 vibrator type pow- 
er supply manufactured by 
Electronic Laboratories, Inc. 


- - see, 


The vibrator supplies a convenient means of converting 

d.e. to a.c. power. Covered in this article are many new 

features that have been incorporated in a commercially 
designed vibrator type power supply. 


NASMUCH as the mechanical, vi- 
brator-type, voltage and fre- 
quency changer power supply will 

find wide acceptance in postwar ap- 
plications, an article describing such 
type of available apparatus should be 
most timely. 

It is generally appreciated that the 
present day vibrator unit has not only 
been highly developed but has been 
successfully .war proven in all 
branches of the Armed Services. 

Because of the increased efficiency 
afforded, and the possibility of her- 
metic sealing, the mechanical vibrator 
method has, in many instances, proven 
to be the only practical one of provid- 
ing power with the necessary voltage 
and current characteristics from the 
source at hand. 

A vibrating circuit breaker in con- 
junction with an inductive trans- 
former is theoretically a simple means 
of converting a direct current to one 
in which the current alternately flows 
first in one direction and then in the 
other. 

In order to actuate the vibrating 
element, or armature, of such a vi- 
brator unit (Fig. 3A) it is first neces- 
sary that an auxiliary electromagnet 
be provided, arranged in such a way 
that upon the application of the d.c. 
voltage, the free end of the armature 
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is attracted away from its position of 
rest. The core of this electromagnet 
is usually a continuation of the iron 
framework, to which the metal reed 
armature is attached, thereby provid- 
ing a short magnetic gap to the free 
end of the armature. The structure is 
arranged electrically so that a pair of 
contacts, one welded on the armature, 
and the other on, but insulated from, 
the frame, are normally together when 
the armature is in the rest position. 
The d.c. source is then connected to 
the electromagnet coil with the pair 
of contacts in series. Upon closing 
the battery circuit with this arrange- 


Fig. 1. Wave shape of vibrator pulses. 
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ment, the coil is energized, pulling 
the armature towards itself, thereby 
opening up the coil circuit, allowing 
the armature to return to its former 
position. Upon returning to this po 
sition, the contacts close once again 
and the cycle is repeated, the arma- 
ture continuing to open and close the 
contacts so long as voltage is applied 
and the setup is not otherwise dis. 
turbed. 

In early types of vibrators, advan- 
tage was taken of this opening and 
closing of the circuit by winding the 
actuating coil with a wire of sufficient 
size to carry the power load, and by 
then inserting the primary winding of 
a transformer directly in_ series. 
Through the rise and fall of magnetic 
lines of force resulting over the pri- 
mary, an a.c. voltage, determined by 
the turns ratio, was induced into the 
secondary winding. 

Analysis of this original method 
(Fig. 3B) will disclose that, for every 
complete cycle of armature move 
ment, starting from the point of maxi- 
mum displacement, back to the point 
of maximum displacement, one pulse 
of current or electron flow had taken 
place in the primary winding, and this, 
of course, in but one direction. 

Modern practice dictates that a re 
versal of current, equal in amplitude, 
take place recurrently in the primary 
winding. Hence a center tapped pri- 
mary winding and auxiliary contacts, 
independent of those of the armature 
drive circuit, are used to connect the 
ends of the primary winding alter 
nately to the source of power (Fig 
a). 

It follows that with this arrange 
ment, there will be developed across 
the primary winding an a.c. voltage 
having close to a square or rectangu- 
lar waveform and of equal amplitude 
on each side of the cycle. 

In speaking of a square waveform, 
if the voltage appearing across the 
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Side view of the 350 watt vibrator type power sup- 
ply. Operating from a 32 volt d.c. source, this unit 


supplies an output of 110-120 volts at 60 cycles. 


primary winding were represented on 
graph paper, using the horizontal to 
represent time and the vertical to 
represent relative voltage amplitude, 
the line starting at zero, upon making 
contact, would proceed almost directly 
upward, and would level off and run 
horizontal until the breaking of the 
contact. At this time it would almost 
instantly return to, and cross the zero 
line and proceed to a downward verti- 
cal distance equal to that of the up- 
ward side. The line would then run 
horizontally until, upon the next open- 
ing of the contact, it would return to 
zro, representing the completion of 
one voltage cycle. 

If the vibrator armature were de- 
signed to vibrate 60 times per second, 
this number of cycles, or 120 alterna- 
tions would take place over a dura- 
tion of one second’s time. From this 
it follows that during each cycle the 
vibrating armature has_ required 
0333 seconds for travelling time be- 
tween contacts and maintains con- 
tact closure, first on one side and then 
on the other, for a period of .00667 
second each, or a total of .0134 sec. 

During this .00667 second period 
while the contacts are closed (repre- 
sented by the horizontal lines on the 


graph, Fig. 1) it should be remem- 
bered that voltage is being applied 
across an inductance, the inherent 


property of which is to retard any 
change in current taking place with- 
in itself, and therefore in its associ- 
ated external circuit. 

In other words, unlike the current 
resulting when voltage is applied to 
a resistor, the current flow through 
an inductance builds up in a compara- 
tively slow fashion and does not reach 
4 Maximum value until an instant 
after the application of the voltage. 

Therefore, during this period of 
constant primary voltage, the current 
continues to change, and, as a result, 
the strength of surrounding magnetic 
flux is changing. With the change of 
magnetic flux over the secondary 
Winding, current is induced, causing a 
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voltage to appear across the trans- 
former output terminals. 

At all times during the cycle, the 
amplitude of the transformer sec- 
ondary current is in step with that 
of the primary, from which it follows 
that secondary and primary voltages 
are also relative. Should a graph be 
drawn of the secondary voltage, it 
would also present the rectangular 
pattern of a square waveform. 

As long as the r.m.s. values are 
proper and the alternations take place 
at a rate for which the various power 


appliances have been designed, it 
makes little difference in operating 


efficiency as to how the current pro- 
gresses from the start, through maxi- 
mum amplitude, and to the end of 
each half cycle. 

The vibrator type power supply ob- 
viously may be designed to change 
any form of current and voltage to 
that of any other form within the fre- 
quency range or mechanical vibra- 
tional ability of the vibrator armature. 
The single unit vibrator may be de- 
signed to handle up to approximately 
one kilowatt. 

One of the more popular E-L power 
supplies using the vibrator principle 
is the 350 watt, Model 146. This unit 
has been specifically designed to make 
possible the operation of standard 
110-120 volt, 60 cycle equipment such 
as radio receivers, transmitters, pho- 
nographs, public address_ systems, 


motors, and other standard electrical 
appliances from a 32-volt d.c. source. 

The voltage regulation of this mod- 
el is 27% at the rated load (Fig. 2). 
An efficiency of 75% is attained at 
the rated load as shown in the graph 
of Fig. 5. 

The momentary pulsations of cur- 
rent, occasioned upon breaking a 4.c. 
circuit containing inductance and Ca- 
pacity takes place at a rate which, if 
not suppressed, would cause severe 
interference with radio receivers used 
with or in the vicinity of the power 
supply. Such interference has been 
suppressed to a satisfactory degree in 
the Model 146 by the installation of 
proper condensers across the various 
current breaking contacts, and sec- 
ondly, by preventing disturbing line 
surges from following the power 
source supply wires to the outside of 
the shielding case. These components 
are shown in the schematic diagram 
(Fig. 4). 

They consist of eight .25 ufd. con- 
densers and the coil assembly with its 
two associated .5 wfd. condensers. All 
of these components are shown on 
the left side of schematic diagram, 
Fig. 4. 

The power handling capacity of the 
vibrator unit is determined by the 
cross section area of the metal arma- 
ture or reed, and by the ability of the 
contacts to carry the applied current. 
Normally the largest cross-sectional 
area possible is used for the reed, 
consistent with its ability to vibrate 
at the frequency desired. At the 
standard power frequency of 60 cycles, 
the permitted cross section area has 
carrying capacity much greater than 
that of the contact, and therefore Coes 
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Fig. 2. Voltage regulation curve of vibra- 
tor type power supply pictured above. 


Fig. 3. Illustrating mechanical and electrical operation of vibrator type circuit breaker. 
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Under chassis view shows neatness of assembly and absence of extraneous components. 


not become a source of trouble. 

Should simply two or more contacts 
be paralleled for handling an_ in- 
creased current, it would be impos- 
sible to maintain mechanical align- 
ment whereby both contacts would 
close at the same instant. 

However, through the use of an in- 
ductive dividing network arranged to 
equalize the current applied to each 


contact, it becomes no longer neces- 
sary for all contacts to close simul- 
taneously. 

The reader may recall that in driv- 
ing a dual 110-220 volt motor or 
transformer on a supply voltage of 
220, one section of the winding must 
be series connected in proper phase 
relation to the other, or the magnetic 
field of one will cancel that of the 


other, leaving only the d.c. Tesistance 
of the copper wire, and that this 
would present practically a short gp 
cuit to the supply voltage 7 

Advantage is taken of this Principle 
in the case of the multiple contay 
type dual or tandem reed vibrator 
used with Model 146. An inductanea 
is connected in series with each of 
two contacts, magnetically relate in 
such a way that when equal curren 
is passing through each, the react. 
ances are cancelled, thus leaving only 
the negligible d.c. resistance of the 
windings. 

Referring to the E-L Model 146 
power supply schematic diagram (Fig 
4), upon closing the switch, the arma. 
ture actuating coil is energized, at. 
tracting the armature. After travel. 
ling so far, the armature contage+ 
makes with the lower left-hand sta- 
tionary contact. 

This allows current to flow from 
the left-hand terminal of the power 


source, through inductance §gF 
through transformer primary wing. 
ing P,..—P,.. through inductance 4—3 


and back to the other side of the 
supply terminal. 

At this point, it is obvious that the 
current flow is retarded by the jp. 
ductance S,F;. 

The movement of the armature con. 
tinues and contact is made with the 
second contact from the lower left 

(Continued on page 150) ; 


Fig. 4. Complete wiring diagram of the Model 146 vibrator type power supply. 
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OM W. H. Erholm, ex-W2JWwW, 
chief engineer, Radio Services, 
Ministry of Posts, Telegraphs 

and Telephones, Empire of Ethiopia, 
comes word that Radio Addis Ababa 
operates on 9.620 with 1 kw. power. 

“We hope to shortly go on higher 
power With worldwide broadcasts,” 
Mr. Erholm says. He also reports that 
several c.w. circuits have been created 
in the past year and that they hope to 
increase their direct circuits, such as 
the one now in operation between 
Mackay Radio in New York and Addis 
Ababa. 

On 9.620, Radio Addis Ababa has 
jocal Amharic news and music on Mon- 
day, Wednesday, Saturday, 6-7 a.m.,* 
and Tuesday, Thursday, Friday, Sun- 
day, 6-6:30 a.m.; world news in Am- 
haric is heard daily, 8:45-9:30 a.m.; 
Amharic programs are also heard Sat- 
urday only, 12:30-2 p.m., and Sunday 
only, 3-3:30 a.m. 

Arabic programs are carried 9:30- 
10:15 a.m. daily, with world news in 
that language at 9:45 a.m. 

The English program begins at 10:15 
am. daily and the BBC news is relayed 
fom London between 11-11:15 a.m. 
(atmospherics permitting). Although 
not so stated, the station presumably 
closes down at 11:15 a.m. 

x ok * 
Northern Rhodesia Calls 

According to the Information & Pub- 
lic Relations Officer, P.O. Box 209, Lu- 
saka, the Northern Rhodesia Broad- 
casting Station, ZQP, operates on fre- 
quencies of 7.220 (41.19 m.), 7.285 
(4155 m.), and 3.900 (76.91 m.) with 
programs for Africans in the Chi- 
bemba, Chinyanja, Chitonga, and Si- 
lozi dialects, and in English, between 
10 a.m.-12 noon, daily, and in English 
to Europeans on Sundays only between 
45:30 a.m. 

Verification cards are being printed 
and International Reply Coupons are 
not required. Address ZQP, Northern 
Rhodesia Broadcasting Station, % In- 
formation Office, P. O. Box 209, Lu- 
saka, Northern Rhodesia. 

* * ok 

Radio Clube De Mozambique 
We are indebted to A. Goncalves, 
manager, Radio Clube de Mozambique, 
at Lourenco Marques, Mozambique, 
for the following information regard- 


ing broadcasts from that country: 


i ane ak . . 
, All time herein is Eastern Standard Time (5 
Jours ahead of GMT), unless otherwise indi- 


ted 
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CR7BK, 759 kilocycles (395 m.), 300 
watts; CR7AB, 3.49 (85.96 m.), 600 
watts; CR7AA, 5.86 (51.15 m.); CR7BD, 
15.24 (19.69 m.), 300 watts; CR7BE, 
9.71 (30.89 m.), 10 kw. Location is 
Lourenco Marques, Colony of Mozam- 
bique in Portuguese East Africa. 

“Schedule for all except CR7BE is 
12 midnight-1 a.m., 4:30-6:45 a.m, and 
11:45 a.m.-3:30 p.m. daily; CR7BE 
comes on at 2 p.m. until closedown at 
3:30 p.m.; on Sunday, all stations op- 
erate 4-7 a.m. and 10 a.m.-2:30 pm. 
Our transmissions are bilingual, that 
is, in Portuguese and English, with 
English news at 10:10 a.m. and 2:50 
p.m., preceded by the news in Portu- 
guese. On Sundays, our programs are 
divided into A and B, the latter being 
talks of a religious nature.” 

* * * 
Harmonic or Image? 

Many good receivers show images 
occasionally on very strong signals. 
Whenever you hear something like 
that of which you are suspicious, it can 
be checked merely by tuning your re- 
ceiver 912 kes. higher. If you don’t 
find the same thing, then your station 
is not an image but a bona fide signal. 

Images frequently show on certain 
receivers on the low side of the 19-, 
25-, and 3l-meter bands, to mention 
the popular s.w. broadcast bands. 

Example: A short time ago I heard 
the BBC with a fair level on abcut 
8600 kes. and wondered if it were an 
image or a harmonic. I asked a good 
friend about this and he explained “to 
be a harmonic, this would mean the 


BBC would nave to be on 4300 kes. or 
2150 kes., or 1075 kes., none of which 
are BBC channels. Undoubtedly, you 
heard the image of GSB, 9510 kes. 
Images occur at twice the intermedi- 
ate frequency of your receiver less 
or rather, below—the fundamental of 
the station being heard. Your i.f. is 
nominally 456 kes., doubled equals 912 
kes., subtracted from 9510 kes., equals 
8598 kes. You only hear images of 
strong signals usually and they are the 
result of insufficient r.f. pre-amplifica- 
tion in your receiver.” 

+ + * 

Radio Clubs “Down Under” 

Rex G. Gillett, DX Editor of “Radio 
Call,” South Australia, has furnished 
the following list of active radio clubs 
in Australia and New Zealand: 

Australian DX Radio Club (Victo- 
ria)-—Ted Tinning, 7 Weir Street, Kew, 
Melbourne, Australia. 

All Wave All World DX Club—Les 
Keast, 23 Honiton Avenue W., Carling- 
ford, New South Wales, Australia. 

Short Wave League of West Austra- 
lia—Roy Matthews, P. O. Box P1179, 
Perth, Western Australia. 

New Zealand DX Club, H. Barr, 10 
Koraha Street, Remuera, Auckland, 
S.E.2, New Zealand. 

New Zealand DX Radio Association 

Joe Saunders, 20 Marion Street, 
Wellington, C.2, New Zealand. 

New Zealand Radio-Hobbies Club, 
11 Manners Street, Wellington, New 
Zealand. 

Ted Whiting, 16 Louden Street, Five 

(Continued on page 110) 


English and South American sections of Rediodiffusion Nationale Belge. Leopoldville, 
Belgian Congo. Transmissions of OTC2, approximately 9.471, are directed to North 
America nightly between 5-9:45 p.m. with English newscasts at 7:15 and 8:10 p.m. 
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By EDWARD M. NOLL 
Television Tech Enterprises 
Part 13. 


Theoretical analysis of the various 


voltage circuits used in television receivers. 


ANGER lurks in the high volt- 

age supply of the television 

receiver. Be certain the chas- 
sis is grounded at all times to pre- 
vent the development of high floating 
potentials by a defective high-voltage 
transformer. Caution owners not to 
attempt any internal repairs. Do not 
make any internal repairs with high 
voltage turned on. 

There will be unnecessary casualties 
unless manufacturers design a com- 
pletely shielded, foolproof, high volt- 
age supply, or use a voltage circuit, 
the output of which drops to a low in- 
effective value upon contact. Some 
circuits, such as an oscillator voltage 
supply or a transient voltage supply, 


could be used for television applica- 
tions. 

A typical high voltage circuit for 
supplying various potentials to the 
electrodes of a picture tube is shown 
in Fig. 1. Actually, there is very 
little current drawn from the supply 
(a fraction of a milliampere is drawn 
by the high resistance bleeder) and 
the transformer and rectifier can be 
reasonably small as long as they can 
withstand the high voltage without 
breakdown. When a tiny current is 
drawn the high voltage can be ade- 
quately filtered with a simple re- 
sistor-capacitor combination. Thus, 
the time constant of resistors R, and 
R:, and capacitors C, and C: is suf- 


CBS, advocate of full color television, has recently carried on extensive experi- 


ments with this ultra-high frequency service. 


Photograph shows the ten inch 


horizontal bar of the receiving antenna with a section of its parabolic reflector 
in the background. This antenna 


eliminates “ghosts” or unwanted 


reflections. 


ficiently long to filter the ripple, ang 
still the voltage drop across the large 
resistors is not excessive because only 
a small d.c. current is drawn through 


them. Consequently, the capacitors 
maintain an essentially constant volt. 
age across them for the current is not 
drawn off of them excessively during 
the negative alternations of the input 
cycle when the rectifier is non-cop. 
ducting. 


Pieture Tube Voltage Circuit 


Picture tube voltage and operating 
circuits of the GE Model 90 receiver 
are shown in Fig. 2. The anode of the 
electromagnetic deflection pictur 
tube requires a top voltage of 60 
volts. To obtain this potential with 
a reasonably small transformer wind 
ing, a voltage doubler circuit is em. 
ployed. Capacitor C, charges to peak 
value on one alternation of the trans 
former high-voltage output; capacitor 
C:, to peak on the’ other alternation 
The direction of the electron flow in 
the charging circuit is indicated by 
arrows. Since very little current i 
drawn, the series capacitors remain 
charged to essentially double the peak 
value of the high-voltage sine wave 
This voltage is satisfactorily filtered 
by the RC filter. 

The remainder of the picture tuk 
electrodes, except control grid am 
cathode, receive their potentials of 
the high-resistance bleeder divider 
which shunts the high-voltage output 
Potentiometer R, serves as a focusing 
adjustment, changing the voltage r 
tio between first and second anodes 
Grid bias, as covered thoroughly i 
an earlier installment, is the summs 
tion of the voltage drop across th 
video output plate resistor R; and th 
voltage across a portion of the bleeder 
network of the low-voltage powé 
supply. 

To properly center the image ® 
the picture tube screen, there must & 
a certain amount of d.c. current flor 
ing through the deflection coils. T 
necessary current is derived from t 
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acitor 
ation 
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-. side of the low voltage 
negative ©. ae 
pleeder resistor. A certain voltage 
; ars across the low value resistors 
a R.. connected in series with R; 
netween the negative side of the low 
vgitage Output and ground, which is 
-ad to cause a dc. current flow 
mpough the deflection coils. The 
mount of current flowing through 
yor deflection coils and transformer 
~condary depends on the position of 
ae rotor arm with respect to the 
axed connection. Final adjustment is 
made with the scanning raster on the 
screen. 

Signal Paths 

To assist in obtaining a clearer 
wer-all picture of the complete re- 
~wiver operation, the following dis- 
~ssion, used in conjunction with Fig. 
. traces the signal paths through the 
amplete video section of the GE 
\odel HM-171 receiver, which uses a 
fye-inch, electrostatically deflected 
picture tube. Functions of various 
smponents are pointed out in nu- 
merical order. For a more complete 
jiscussion of individual topics men- 
tioned, refer to previous installments 
of this series. 

The input circuit to the receiver (1) 
is a wave filter which blocks unde- 
sired signals, reducing image response 
and interference. An input trans- 
former (2) is used which properly 
matches the antenna and has the re- 
qired broad band-pass characteris- 
tics. The r.f. section of the receiver 
consists of a triode mixer and triode 
gscillator to obtain the best conver- 
sion efficiency. Local oscillator gen- 
erates a frequency of 12.75 mc. above 
the frequency of the picture carrier 
received. Fine adjustment is made by 
tuning the oscillator over a limited 
range (3) with the small capacitor 
(. A series-resonant wave trap (4) 
isused to present a low impedance to 
the if. frequencies, preventing oscil- 
lations at the if. frequency. Local 
wscillations are grid-injected (5) 
through capacitor C:. 

The i.f. signal (12.75 me. on almost 
all postwar receivers) appears across 
the double-tuned (6) transformer. 
The transformer windings (tuned 
with movable iron cores) resonate 
with the distributed circuit capacities 
at the correct if. frequency. The 
wide bandwidth is obtained by hav- 
ing the correct value of mutual cou- 
pling between windings, and by loading 
the tuned circuits with low-value re- 
sstors (7) to flatten the response of 
the tuned circuits. The i.f. tubes have 
a high figure of merit (high g, and 
iw input and output capacities) to 
obtain sufficient gain with broad re- 
sponse. Gain of the mixer and the 
irst three i.f. stages is set by the con- 
rast control (8) which varies the 
cathode bias on each stage. This, in 
um, Varies the gain of the stages and 
determines the amplitude of the sig- 
nal applied to the control grid of the 
picture tube. Since this signal de- 
lermines the light range limits be- 
Ween which the grid is varied, the 
control is called a contrast control. 
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In the output circuit of the first if. 
stage, picture and sound are separated 
by two rather sharply tuned resonant 
circuits. The plate circuit (9) is reso- 
nant to the picture if. carrier fre- 
quency of 12.75 mcs.; the suppressor- 
screen (10) to the sound carrier fre- 
quency. It should be pointed out that 
with a small five-inch picture tube, 
the band-pass of the picture i.f. chan- 
nel is narrower than with a receiver 
which has a larger picture tube, be- 
cause the small tube is not capable of 
fully utilizing the very high frequency 
components of the picture signal. In- 
asmuch as the bandwidth require- 
ments are not as strict, fewer ivf. 
stages with a greater gain per stage 
can be used, and wave traps to block 
out the associated sound channel are 
not necessary. Neither is it neces- 
sary to use a wave trap to compensate 
for the partial side-band suppression 
of the transmitted signal with a wave 
trap; instead, the i.f. amplifier is just 
slightly detuned so the carrier ampli- 
tude, 12.75 mc., is just a bit off the 
end of the flat-top of the character- 
istic. 

The adjacent channel sound is 
nearer the picture carrier and a par- 
allel resonant trap (set on 14.25 mc.) 
is used to block adjacent channel 
sound and prevent it from appearing 
on the picture tube screen. This trap 
(11) serves as the mutual coupling 
between primary and secondary of the 
third if. transformer, passing the pic- 
ture carrier and blocking, if it is pres- 
ent, the adjacent channel sound. The 


fourth if. amplifier is zero-biased 
(cathode grounded) with no signal 
applied. When signal is present, the 


signal peaks of the modulated en- 
velope (sync tips in particular) draw 


Vm" 


POV S 


HIGH RESISTANCE BLEEDER 


Fig. 1. Conventional high voltage supply. 


through resistor R,. The voltage drop 
across the resistor is sustained by 
capacitor C: of the combination (12), 
setting up an average bias on the if. 
amplifier grid proportional to the 
peak amplitude of the modulation en- 
velope. This limiting action keeps 
the carrier output of the fourth if. 
essentially constant after the signal 
exceeds a certain value, preventing 
overload of the succeeding stages and 
picture tube. 

Fourth i.f. amplifier output is trans- 
former-coupled to the video detector 
which develops a negatively polarized 
composite signal across the low-value 
diode load resistor (14). High fre- 
quency components of the detected 
signal are maintained by the series 
peaking coil (13). This composite 
signal is direct-coupled to the first 
video amplifier and, consequently, the 
voltage variation across the diode load 
resistor serves as the excitation to the 
grid of the video amplifier. The ad- 
vantage of this connection is, of 
course, the fact that the blanking level 
represents a fixed modulation per- 
centage which will still be maintained 
as a constant grid voltage level re- 
gardless of shifts in average signal 


a small amount of grid current’ content. In turn, the plate output of 
Fig. 2. Picture tube voltage circuits of General Electric Model 90. 
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Fig. 3. Wiring diagram of the picture ch 
employed in General Electric Mode] HM.}7 
‘ L, 


the first video amplifier has a Con 
stant blanking level regardless of 
changes in average brightness. 
though this signal is capacitively ey, 
pled to the video output stage a 
then, capacitively coupled to the Die. 
ture tube, there is not sufficient ghig 
in the established blanking Jey 
through these capacitors to serious), 
upset the light range of the pictur 
tube presentation with changes in 
average brightness. 

Two outputs are taken off the Plate 
of the first video amplifier; one output 
is coupled through a series resigto 
and capacitor (15) to the sync sepa. 
rator, and a second output through a 
series peaking coil and capacitor (jg) 
to the grid of the video output stage 
The video output stage steps up th 
amplitude of the picture signal to the 
required level to excite the pictuy 
tube grid. High frequency component; 
of the picture signal are sustained by 
the shunt peaking coil (17). ; 

The sync separator is zero-biaseq 
and only a few volts from the power 
supply bleeder (18) is applied to its 
plate. Consequently, an average bias 
is set by the grid circuit resistor-ca. 
pacitor combination by the flow of 
grid current during the sync pulse jp. 
tervals. This set level holds the com. 
posite sync blanking level of the tube 
and only the positive swing of the 
syne pulses develops negative syn 
pulses in the output. The composit 
syne output of the separator also fol. 
lows two paths, one to the horizonta! 
oscillator; the other, the vertical pulse 
amplifier. Both horizontal and ver. 
tical pulses excite the grid of the an- 
plifier; however, only the longer dura- 
tion and close-spaced vertical pulses 
accumulate a charge across the capac. 
itor (19) of the plate circuit RC com. 
bination. When the charge reache 
sufficient amplitude, it syncs in the 
vertical oscillator. The greater spac. 
ing between horizontal pulses permits 
the capacitor to completely discharg 
before the next horizontal pulse a- 
rives and, consequently, no charge ac- 
cumulates. Composite sync is also ap 
plied through a differentiating net- 
work (20) to the grid of the horizontal 
oscillator. On the grid of the oscilla 
tor sharp negative pips appear which 
represent the leading edges of all th 
sync pulses. It is these leading edges 
which maintain continuous horizonta 
synchronism throughout the entir 
frame. 

The vertical oscillator is of th 
blocking oscillator type, developing 3 
saw-tooth of voltage (21) across th 
output capacitor. Likewise, the hor- 
zontal oscillator, multivibrator typ 
develops a saw-tooth (22) across the 
output capacitor. Both of these sa¥ 
tooth voltages are capacitively-co 
pled to the final sweep amplifiers. 
the grid circuit (23) and (24) of eae 
amplifier there is a linearity networ 
which corrects the sweep output © 

(Continued on page 80) 
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\ Non-Electrical 
PHONOGRAPH 


By 
EDWIN N. and 
ALVIN B. KAUFMAN 


Known as the Phonocone, this non-electrical 
record player is ideal for portable operation. 


EVOLUTIONARY design and 
R construction changes in the 

last few years have made the 
mechanical phonograph a sought for 
item by the public instead of a has- 
been. 

Years ago the only method of re- 
producing sound recorded on a record 
was with means of a mechanical sys- 
tem. These mechanical means were 
refined to a great extent, but were 
still vastly inferior at that time to the 
newly developed electrical methods of 
reproduction. Due to these reasons 
the mechanical method of record re- 
production has almost vanished from 
the scene except as a child’s toy and 
in farm homes where no electric 
power exists. 

The mechanical reproducer, as de- 
veloped in the 1920's, consisted of a 
number of basic parts. These parts, 
the reproducer head and arm (usually 
lled a tone arm), and an exponen- 
tal horn attached to the tone arm, 
‘tormed the mechanical system. The 
feproducer head usually consisted of 


a 


a thin disc of glass, approximately 142 


June, 1916 


of an inch thick, mounted in a circular 
metal ring. A phonograph needle, 
secured in a needle chuck, was dis- 
placed mechanically by its movement 
in the record groove and this displace- 
ment was amplified and applied to 
the glass diaphragm by a pivoted arm, 
as shown on page 142. As the glass 
diaphragm is secured to the pivoted 
arm it vibrates at the rate and to the 


amplitude impressed upon it by the 
phonograph needle. The modulated 


side of the glass diaphragm was left 
open to the air. The other side of the 
diaphragm was sealed into a cham- 
ber (the head) and the resultant air 
flow was conducted through the tone 
arm to the exponential horn. Al- 
though the shape and size of the 
tone arms and exponential horns 
varied greatly, the fundamental op- 
eration of each system was as de- 
scribed above. 

The main reasons for the mechani- 
cal system of reproduction falling out 
of favor with the public may be stated 
briefly. Probably the two main ob- 
jections to this system, by the public, 


Another version of this type 
of record player employs an 
electrically operated motor. 


were the size of the equipment and 
the comparatively poor quality as 
compared, even then, with the new 
battery radio receivers. It is true 
that some mechanical reproducers 
were made with very small horns, but 
this limited both the low frequency 
response and the volume. If any 
reproduction was desired to somewhat 
approach the quality of the electri- 
cally operated reproducer, then a large 
horn was used. The low frequency 
response of an exponential horn is 
definitely limited by the diameter of 
the mouth of the horn. Secondly a 
large horn must be used to amplify 
the sound if any reasonable amount of 
needle pressure on the record is to be 
maintained. The quality of repro- 
duction is seriously affected by needle 
pressure, excessive pressure causing 
rapid record wear and distortion. The 
poor quality of the mechanical phono- 
graph was caused by distortion and 
lack of frequency response. Mechan- 
ically operated systems are notorious 
for their lack of low frequency re- 
sponse. Due to the tone arm and ex- 
ponential speaker characteristics the 
average low frequency cut-off is in 
the frequency range of 200 to 400 cy- 
cles-per-second. The frequency re- 
sponse above this range was distorted 
(Continued on page 142) 


53 


OCU OF 404feoe4 UBB -e4 Apesivvs ( 
) 


“nuusjun 
PANVO4IP O8/) (f) ‘onuodes Avusnbosy 
~4yaiy ovNpoy (fg) “Agpmyosuo AOA} O04 
Ud}pe-oy (Z) “deat oaum peun) Ajdaeys | 
YHA UOoNneIs JUsORf py seoaddng (1) | 


| 


“onuodses seuq eonp | 


"9909495103 U} WUNUITUTUN 40; BUUe 
“ue doo] 1u24Q (~) ‘wuUusjURB oany | 
FOW VOU 88) (£) “A[pyos symp 
UNO4*) (Z) “94N08 G4B spUuNnoad 
euoyde)e) pues oul 4omod 1BYI 2g (DD 


*soteys way jo 
Zuyam pue SPB2] Pl47 posodxe pyorygs 
(}) “SuusIUuB ZUuLoNnpes es10U GAR 
enw VON 1eseuy (¢) *ouy sonaa 
4Ulld (Z) “91qM04 ZuIsnes uoneys 
0} peun) vuusjue ur dea oaemy (1) 


“JEWS (b) “49, piss sO VET TO8O 
eOnPpeYy (¢) ‘BuUusjuB VAUM JIE 
VOU 98) (Z) ‘euy somod aoaprg (1) 


x oT 


[euueyo 


4q polwausnne osy 
juslB[ pe es04m bated I) bakit | 


Pesisep OF pesedus0s Bu0sqe *f UONTEIS | 
jeuueyo tusvEf pE @2404mM bed nad | 


| 


“esuods#es OIpNeE jo otuns 
PUB AA vejos peu yim 
tyeysedns pur gd | 


opin 
oroyd Appervedse 


“41300138 ut o[quavdui0S ose jeu 


seduvyo A]jes9U00*4) “U9 ]BAsad Gav BOUT | 
4emod) @41m-uedo esoym A 
“sUuUO;1818 Fucaqys Ajjenenun jo 


-u C 
“91 (€) °308 Jo AqiaAniwuos sonpey (Zz) auaeae “cae Boo Genes | pues AWAnisues yay yam SADAIDIIY 
“Sousree Csey 2 aw Se a | “1408e8 O[quen & U101y @30U104 suelE uj 


“407 8OMm yaa 


A mop 
BUI, 


A4GA 


*SUOIBIs Duose 


| 


| 
| 


JO Aujor, *svouR UB Odes oy 
| 


*A[[B19u03 *seole UB odo. | 
| 
' 


“esu0dse.1 esuq pepuezxe | 


oulee 


Zuluyquos pure pusq ep suc du 
| “4940 [SUUBYS JUsZE{ pe jo pug opis 


“Pound #1 49010004 YOIYM OF soLsaHO 
HUM Dal eod 4914489 pouUBYS JusoE{ py 


*Aouenbesy sa1aav9 
ur Apqsiys Asada Juysayip ing ‘jeuueyo 
Ot peusissee UuOoTEIs pUudcseg 


“S04N}9N4Is ONPIOUL [RIZeR 49410 pur 


*U31#9P 10 441A1)99]08 Jo sso] pans 
“94 P2008 O4B B49A19001 JO BadAy Hv | 


“soqny gnduy nui-ojquyawa nou (£) 
“so78)s poun) Ajawo ya Pe lBoosKe Zu 
“414 PUB #3IND419 plas posodxe 4UtM (Z) 
“9qn) Is4y JO pwsye uoNs0;08 Ou 40 
POM GA (1) “Weqsedns puw -y-a-y | 


| 


*aDuye “yea Mog (Z) *Furpyorys | 
HOUTTM (1) “AfUO yoysedny 


poos 


| 
| 


“soul, euoYydeley ‘soul, szamod *uloay 
UOTEIpes-o4 puB SuTyaK 4014991 9¢] 


—— | 


"ula y8AB oypne ut soujd wus | 
~48) UON}20)0p pue dnyald 20 §4@Alove4 
24) jo JueUaTe 40 WwNoAD 48ou}juoUu 
© UIYIIM UOTEIs possop jo 4914480 Dut 
“1ejNnpow uoneis Hulsojsaquy wuosis 


“9Ul[ 4emMod BIA UOIssIUIsUB sy 40 
*Ruus]UB JUBUOSe. ‘Futdnos jeasnun 
*417Ue448 4078, [1980 07 @NP “407 BIIIOKO | 
VUAPOIIIOY B 4eAIQV—4 Jo uoleipey 


MOPME[N pour s1qiayyeruyuy, 1 


“oper | 
40 9104 8[949 900'OT ApBeig | 


LV4AH TANNVHD 
LNADViay 


RADIO NEWS 


_—_— = FF , Fr _ ee ee Le. Oo De SO. -6 Ceeeeee t +B «we So B- a= "al Bs 2 @ ——_ 
te le See a ewe ae ReaaAe ae © BSSSbisaesasé a" sia & 
a | | "“MOTO@ ES S18 GUE pre ge> bei Dede bed betel | *yveedes PeIsenuy rt 
‘eeu0dwos oypne 4] 22} d;uuseuwsy | P . “4940 (Ose SIUC AQ peer ss ; oe . 
Ms ~ JO @esucdeos Avuenbesd 4“7Iy PpepuUusei.‘e ssucdso4 O}phe pun At oojos a ; S0;084N4o Huayaey ‘ues MALLVH.> 
ae IY GONpoY (Zz) “eAloojen esous “Huose «) uo | pPUurg opin Duyauy tseysednes puw -sea7g | ONLY “MOTE Ie peajsop 50 4044480 Yam | PY4tsep uodn posodusjpodne AAMNNOW 


“UOTIBI# Poalsep 07 pounz 
us¥UM punossyoeqg uy Pavey 
[*o47 40 ‘z0A8mM *s971N [4 | 

| 


“sUO12BIs | 
49410 099M 19q 40 UO punoss 
“youd uy (#)UONEIs PUOdDag | 


UOTIE1s Ppesisep OF pouny 
Us4M punossyouq ut mut 
-sveddu (*)4OHNBIs PUud.eEg 


“wopues | 
We Asuenbesy Auueys 40 | 
Zulseoddesip *uoHete Pesis | 


| “@P 4B Nosed & UO amy | 


| 


LV4dad TANNVHD 
aAVS 


YaAATIDAY 
OL 'IVNHALXA 
NOLLVTINGOW 
ssOuD 


.——— 


HAAS DAY 
NIH.LIM 
NOLLVTNGOW 
sSOUD 


NOLLVIGVU 
HOLVTIIOSO 
ANAGOUYSALAH 


P2}saZ3ns 


S49AJ990N5 OdAY | 


| 
WIS () *#uoneIs Bulsojso Ul jo suo 
jo Asuenbeay oO} 9un) pue desay ovaum P | “J't enownds jurisuo0s # “1405 0} “84914489 [8 “ia 
"seus (¢) *wuusjue JO s2USAT OO Ye “A[J®40U07 *snose uRpodosjeyW | *4099910P Isay jo proye Ayan | 49419004 UIYTIM Suyxiuu SUOTIEIs Om, | A[pBononsd uo p4eey (#)uOT AO 
40 O2|8 GoNpey (Zz) “S3IMoso BUuUue UB “sees polyuny Auraey tApuo qyoysodny | ay) $49A19904 JO *y"t OF FUNDS sUOTI EIS “Bis pucse88 40 bed Ret hs BY NOLLVNIGHOD 
pue ‘ya jo Suryousy Aq your) (1) | 40338 OM) Jo Aouenbesy uy S2USII IG] 
| eae: *dooy Jo esousuoses ; mae 
“HON BTIoxe 4078] ae | Ase puoser Ol O@Nnp #49A10004 doo, *pueqd isvo 
“[}980 sonpey (p) “WNoso doo, ute “osUo} Ul o4e Aouenbesy “uoulsBeYy UT yor 4078] }O8O Buyaeyzy (Z) | uo Juspercosd Aypeyoodeng -y-t peaimb | -proaq p4epueise us syurod YOLVTTIOSO 
“9H (£) “doo; jo UONEIUGNG (Z) ‘uo | sedoad jo seuss ms 2494 M40 Aypeany | -wuuejue doo] yaw (1) *Apuo yoysedng | -a5 94) Sulonposd syeuxis ®ABM-JIOYS | 18 speUFIB IsvoOpBolg 40 apoo AO 
“818 Dujysojs9}u1 uo dus, aaum 78) (1D) YIM sUuIquios SOTUOULIBY J07B]IOKG | @ABM~-JIOUB Jo uoH daly SOINOWYVH 
a —- 
*u10 | Selene | Pare . 
°99U949j40)Ut UU PapuL 405 doo; “SG0}}818 [Blos0UL | -she BwuUsjUR Aauenbesy MO] ‘20uRped “Ulay8AB “5°10 wndur Zur |*puerq jo pus Asuenbesy Mol ASNOdSAN 
prea! 4 ) “J°) UMype-oy (¢) -dway esem | “loo jo UO!H0O0] 4B20UuU sBol1R [Baswor) | ua yay “IM (Z) “ares yrs 4ary Ajpoan ~Yoves ‘otuwas +34 ul Aouenbey Zurarey | P4BMO7 Sulsvessur Aqieuay “Ss 1 LOANIG 
J°1(Z) *wuuejue PAB My OEY YOu (1 “8/94 pue indur ‘J! jo peoye AWAnN [8uUJ1s spoo d148-03-o2048 [®fo49u1UI0") “Ul YIM epoo e1qeunj-uoy 
saad | —— ~Oote® POTEET HEAR (1) “Apo yoysodng | 
} ame ‘~ j 
| 
, + umlye-oy (€) | a snomunds eB ye e413 jo oIlGgoUur 
Moo pe sextus UE otuoUlsey | yt “W20ye | Furuno); [PiuewepuNy 40) eB] ;1080 qum | ~4ey 8 8B AoUeNnbesy ques “d'I AO 
PUO00es UOl} EIS OF peun; dea PABA (Z) | 99141 Ie Dunesedo UOT1EIs jo Aqui, jou #80p AAnve]eg *4ju0 Poysodng ssUuIguuOS 4UONEIS jo JIUOULIBY Pudsey, 7urey uonew #2 Zujuny DINOWHVH 
“UOneIs OF poun, dea OAPM (1) } . | usyn eP1yR oucpossjiosy . 
| “anos | sri ai ‘eeaenmae ; 
vt] “pueq anojewe | 4aeuysd euueque wUBUOKe. AoUeNb “#UOTIEI® UlEI400 ASN Sc 
UudsipR-oy (¢) “OSB A OLE YOY Se Yons | “94 OO00Z-O0LT Atrayor, *SUONBIS Q01J0g | -e13 421y ‘s0uRpeduay MOL UTM (Z) °403 “UONEIS PesiKep saoqe | ol poauny woqas youtes puo a 
vuusj,Ue UOrBUTUS purg (Z) ‘uoneie | oy OSLI-OL9L Adpuror, “pueq jo pue | -9010p i4y PBOYye sIMII10 pouny 40q JEXZ Aouenbesy wv ye [BUI Bucs | -v08 40 e814 cudkpossjozy — 
Bussejsoquyr ol peun) dea P4BM (1) | “Fy aBeUu SUOITEIS *o°g Bucs ApBooy -unu Ppetuay “NM (1) *Ajuo jeysedny ; | : 
‘ 
Saipatuay BIIA13S | JUIICAZIG 194M P2eIOyYy asnes | dIUd4IBAIRUY 99U949j49} Uy 


JO 493981245 


gO adAy 


(L ‘N ‘uosyupy ‘poyeUy jo uoYDI0dI05 opDy ‘weunspdeg eqny ,, 
SO|POWIY Bd/A19g pue Quajersig 2104K 


VN3WONZHd 3ONRUR4N 


"SON C21A10g OIPPY Yoy,, enss! 


‘paezIoyy SABAJ9IOy OdA 
ZLNI Oldyvu 40 SISATVNY 


9961 Aspniqez woy Pejurdey) 
J ‘esneg ‘12}0e818Y49 


54 


| quency watciia renporrnes. 


ti te ee ll 


ttt a_i 
| tranemitter. 


bl, —_ ttt, til 


over- 


from 


harmonics 
modulation of adsfacernt «tation. 


by 


| caused 


waver Cmaracrier 
inverted aepoech.** | 


St miter. 
of** 


SFA Eee 


aL 


EFORE continuing with the 

study of the action of the sin- 

gle-input type mixer, it will be 
well to understand what happens when 
scillating voltages are simulta- 
neously impressed upon a simple lin- 
ear electrical circuit. As this is a 
topic that many writers have con- 
fused, incorrect statements concern- 
‘ag it will be found in many magazine 
articles and even in some text books 
of fairly recent origin. 


two 0 


Result Obtained by Pure Addition 
of Signal and Oscillator Voltages 


Assuming that a suitable coupling 

circuit arrangement! is being em- 
ployed to introduce the oscillator volt- 
age e, (of frequency f.) in series with 
the signal voltage e, (of frequency f.) 
in the grid-cathode circuit of the 
mixer, let us see what happens if the 
wo voltages are simply added to- 
gether. 
' The two voltages are illustrated 
separately in graphical form at A and 
8 in Fig. 3. For simplicity, the signal 
voltage is shown here as being unmod- 
ylated. Also, the frequency of the os- 
cillator voltage is considered to be 
higher than that of the signal voltage, 
as is the case in most broadcast-band 
superheterodynes. (During the time 
interval between points 1 and 2, the 
signal voltage is shown as going 
through 8 cycles. During this same 
interval the oscillator voltage goes 
through 10 cycles). 

At C, both voltages are shown act- 
ing together in the common linear cir- 
cuit and combining by pure addition. 
Their resultant, obtained as the alge- 
braic sum of the individual instanta- 
neous Values at each instant of time, 
is indicated by the sum pattern (drawn 
dotted). For clarity this sum pattern 
is shown again alone, with its enve- 
lope, at D. It is important to observe 
that the sum pattern varies in ampli- 
tude, rising periodically to a “maxi- 
mum” of amplitude. Notice that dur- 
ing the time interval between points 
land 2, two such maximums are pro- 
duced. (In connection with this, ob- 
serve that the difference between the 
two frequencies is f, — f., or 10 —8 = 
2) However, although the cycle of 
this “maximum” occurs f, — f, times 
a second (assuming f, to be a fre- 
quency higher than f,), no additional 


‘Alfred A. Ghirardi, Practical Radio Course 
Part 44), RADIO NEWS, May 1946, Fig. 2. 
?This is not only true, but extremely fortu- 
nate, for if it were untrue our systems of radio 
and television broadcasting would be practically 
impossible. The space surrounding our earth is 
‘ull, at almost all times, of a multitude of elec- 
tre oscillations of different frequencies—all emit- 
ed simultaneously by the transmitting antennas 
of the numerous broadcasting stations. These are 
all added to each other in the above sense, but it 
8 a fact of experience that they do not interac a 
or cross-modulate, or produce new frequencies at 
a! (with the exception of those special interac- 
tons that take place in the ionosphere). A tuned 
“reuit or an aerial can be adjusted (tuned) to 


reapond to each and every such oscillation, (sig- 
nad individually, just as though all the others 
tre absent, and the actual instantaneous cur- 


rents or 


Tt potentials induced in the aerial will sim- 
¥ Se the sum of the contributions from each 
lation. The resulting oscillation pattern will, 
pe rae, be more or less complicated in form. 
hd will depend upon the frequencies involved. 
® 
eon non-linear device may be a crystal, diode, 
tirable bor oe tube. Crystal mixers are de 
sod on cause of their high signal-to-noise ratio 
are employed in many u.h.f. receivers. 
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frequency has been developed because 
the sum pattern is symmetrical about 
the zero axis and consequently its av- 
erage value over a significant period 
of time is zero. Consequently, it is in- 
correct to say (as some writers do) 
that this sum pattern contains a “dif- 
ference frequency” component. It is 
merely the sum of two varying volt- 
ages, and no additional new frequency 
has been developed. This is impor- 
tant, and it is summarized herewith 
for emphasis: 

“The mere simple addition in the 
same circuit of two oscillating volt- 
ages of different frequencies leaves 
each frequency completely unaffected 
and produces no new frequencies 
whatsoever.’ 


Why a Non-Linear Device is 
Necessary in the Single-Electrode 
Input Type Mixer 


The foregoing statement is impor- 
tant in any discussion of frequency 
conversion, for it explains why it is 
not sufficient to simply add, or linearly 
“mix,” the signal and oscillator volt- 
ages together in an electrical circuit 
in order to produce the i.f. signal—as 
so many writers state. Something 
more is required! 

In the single-electrode input (cir- 
cuit-coupled) type mixer we are dis- 
cussing, a non-linear device*® (an in- 
strument whose output is not directly 
proportional to the input) must be em- 
ployed if a “difference” frequency is 
to be obtained and passed on to the Lf. 
amplifier. When the sum pattern of 
the signal and local-oscillator voltages 
is applied to this non-linear device, it 
loses its symmetry and becomes rec- 
tified. The rectified sum pattern thus 
represents a distorted output, which 
contains several new frequency com- 
ponents in addition to the original 
ones f, and f,. 

In the electron-coupled type of 
mixers and converters to be described 
in the next article of this series the 
“addition” device employed is a multi- 
grid tube whose action in the circuit 
will be explained. 


Action of Single-Electrode Input 
(Cireuit-Coupled) Type Mixers 


The actions that take place in the 
single-electrode input (circuit cou- 
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Part 45. Theory of single 
electrode input frequency 


converters for superhets. 


o 


pled) type of mixer may be explained 
in several ways but, unfortunately, 
most of these explanations prove 
rather confusing to beginners. Even 
graphic illustrations of the signal, os- 
cillator and i.f. waveforms existing in 
the various parts of the circuit prove 


Fig. 1. Skeleton circuit diagram, (A), and grid voltage, plate-current 
characteristics, (B), for mixer operating with single-electrode input. 
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TRANSCONDUCTANCE wae 
CHARACTERISTIC OF 
TUBE 


SCONDUCTANCE IN MICROMHOS 


——-—-— RESULTING VARIATION OF 
TUBE'S TRANSCONDUCTANCE 
DURING ONE CYCLE 
OF OSCILLATOR VOLTAGE 
APPLIED TO CONTROL GRID 


15 1-10 .g 
CONTROL GRID POTENTIAL ( VOLTS) 


! 
a CYCLE OF APPLIED OSCILLATOR VOLTAGE 


Fig. 2. How transconductance of typical variable-mu r.f. pentode varies 
during one cycle of oscillator voltage applied to control grid. Large os- 
cillator voltage is applied so that non-linear operation is obtained. 


rather confusing because several ac- 
tions take place simultaneously and 
it is not possible to show all of them in 
a two-dimensional illustration. It is 
hoped that the following explanation, 
based on a recent contribution‘ toward 
clarification of the subject will help 
the reader to visualize the rather com- 
plicated actions from the viewpoint of 
simple vacuum tube action. 

The action may be understood if we 


look upon this type of mixer as a de- 
vice of variable transconductance and 
imagine the signal and oscillator volt- 
ages as being applied in series and to 
the grid circuit of an r.f. amplifier 
tube having a curved grid-voltage 
plate-current characteristic as_ illus- 
trated at A of Fig. 1, and if we assume 
further that there is no interaction be- 
tween these two voltage sources. The 
oscillator voltage is purposely made 


Fig..3. Demonstrating the addition of signal and oscillator voltages of dif- 
fering frequencies. As explained in the text, no new frequencies are added. 
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sufficiently large to result in NnOn-lin. 
ear operation of the mixer tube. The 
negative bias voltage used must al. 
ways be such that the positive Peak of 
each cycle of the large oscillator Volt. 
age does not drive the grid positive 
(see Fig. 2)—otherwise grid current 
would flow and undesirable dampi 
of the signal-tuning circuit would Te. 
sult. The actions which take place ay 
then as follows: 

1. Since the local-oscillator volt. 
age * is sufficiently large, it Causes a 
periodic variation® (at local-oscjjja. 
tor frequency) of the instantaneoys 
control-grid transconductance and 
hence the amplification of the tube 
(the conductance or admittance in the 
case of a crystal or diode). A typica) 
transconductance versus control-grig 
potential curve for a variable-my ra. 
dio-frequency pentode tube is _jljys. 
trated in Fig. 2. Thus, the large og. 
cillating oscillator voltage may be vig. 
ualized as sliding the original Q-point: 
of the device periodically back ang 
forth at local-oscillator frequency 
along the current-voltage character. 
istic for the device, thus producing q 
periodic variation of the instantaneous 
control-grid transconductance g 
transadmittance (see B of Fig. 1), 

2. The signal voltage is not a cop. 
trolling variable since the conversion 
conductance, in the same manner a 
the mutual conductance, is not af. 
fected by the comparatively small sig. 
nal voltage applied to the control-gri 
under normal operating conditions 
However, since the transconductance 
or transadmittance is varying periodi- 
cally at the oscillator frequency (see 
Fig. 2), the signal wave appearing at 
the output of the non-linear tube wil] 
have been periodically expanded and 
contracted, i.e. it becomes amplitude 
modulated. As a consequence of this 
all the various components given by 
the classical modulation theory ap 
pear in the modulator output. The 
desirable modulation output contains 
among others, the carrier and the twe 
side frequencies (f, +f.) and (f, —f 
(sum and difference frequencies). Usu- 
ally, the lower side frequency (differ- 
ence frequency) only, is of interest and 
is passed on to the intermediate an- 
plifier, all other components being by- 
passed by the sorting-out mechanism 
(the tuned load) on the output side 
of the frequency converter. In some 
receivers only the upper side fre 
quency is used—all other components 
being by-passed by the load. 

If the incoming signal is modulated 
by speech or music this modulation ap 
pears in the output (the i.f. signal) of 
the device. 


‘ Harry Stockman, “Superheterodyne Com 
Terminology Electronics Nov 1943 H 
Stockman, “Frequency Conversion,” Cor 
cations, April 1945. 

(which may be practically a pure sine wave 


® «usually non-sinusoidal) 

7 The (moving) point of operation ont 
characteristics of the tube, the position of whie 
is determined by locally-applied voltages. 
oscillator voltage is here to be considered a 4 
locally-applied voltage. The input signal volta 
is the operating voltage. 

* Because of this action, such a converter * 
often referred to as a sliding-Q-point convene 
or, as the path of operation remains essential} 
the same during operation, as a fired path-0 
operation | f p.o.) ¢ onverter. 
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All models have the time-proved features of Ohmite 
design—the pioneer design that revolutionized 
rheostat construction. Every Ohmite unit assures 
a permanently smooth close control ... under every 
Operating condition. 


am- Get the benefit of Ohmite experience in countless 
applications. Let Ohmite engineers cooperate in 
eid solving your rheostat control problems. 


OHMITE MANUFACTURING COMPANY 
4885 FLOURNOY STREET, CHICAGO 44, U.S.A. 


* * * 


AUTHORIZED DISTRIBUTORS EVERYWHERE 


Send for Stock-Unit 


Catalog No. 18 
Write for this quick, help- 


ve Itag . 
= ’ ’ ful reference. Gives valu- 
prter i: é€ able data and information 


on the wide variety of 
Ohmite Stock Rheostats, 


RHEOSTATS ¢ RESISTORS ¢ TAP SWITCHES Resistors, Chokes and Tap 


Switches. 
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WE HAVE WHAT YOU WANT! 


The new Concord Catalog displays the 
most comprehensive stock in years! 
All well-known, standard lines are 
fully represented. Equipment—acces- 
sories—parts for all radio and elec- 
tronic use . . . for building, repair, 
maintenance .. . for engineer, ama- 
teur, serviceman, soundman, retailer 
. +. complete lines of tubes, instru- 
ments, tools, speakers, condensers, re- 
sistors, relays, etc. ... PLUS a radio 
set department offering latest postwar 
models .. . PLUS the exciting line of 
MULTIAMP Add-A-Unit Amplifiers 
offering many innovations in public 
address units exclusive with Concord 


RADIO CORPORATION 
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CHICAGO 7 
901 W. Jackson Blvd 


ATLANTA 3 
265 Peachtree Street 
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RADIO PARTS 


ELECTRONIC EQUIPMENT 


Your Copy of the 
Complete, New Concord 
Catalog is Ready! 


It offers you the latest, greatest selection 
of guaranteed quality RADIO SETS, 
PHONO-RADIOS, RADIO PARTS, 
TEST INSTRUMENTS, BOOKS, 
TOOLS, AMPLIFIERS AND ACCESSO- 
RIES, AMATEUR KITS AND SUP- 
PLIES, ELECTRONIC EQUIPMENT... 
page after page of post-war-engineered 
equipment and parts you have long been 
waiting for. All standard, top-quality 
lines. Thousands of items. Money-saving 
prices. And fast service, direct from our 
two centrally located warehouses in 
CHICAGO and ATLANTA. 


See the first peacetime line of Concord 
Radio Sets in new, modern cabinets with 
a host of post-war features. See the thrill- 
ing MULTIAMP Add-A-Unit Amplifiers, 
brand new in the field, with sensational 
new flexibility, fidelity, and power— 
EXCLUSIVE with CONCORD. 


See the vast stock of everything you need 
in equipment and parts . . . see them in 
the new, comprehensive Concord Cata- 
log, just off the press. Your copy is ready 
... and it’s FREE. Rush coupon today. 
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§ CONCORD RADIO CORPORATION 

8 901 W. Jackson Bivd. t 

&§ Dept. E-66, Chicago 7, Il. 7 
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. Yes, rush FREE COPY of the comprehensive 1 
t new Concord Radio Catalog. rn 
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Early superheterodyne receivers em. 
ployed a detector type of circuit as 
mixing device. This led to the Widely 
adopted belief that a detector type of 
circuit has to be used for this function, 
Therefore, to prevent confusion with 
the real detector following the i.f. am. 
plifier (which is the true detector o- 
demodulator in the receiver), the Jat. 
ter was given the name “second detee. 
tor” and the mixer was given the name 
“first detector.” These names wil] be 
found in old literature on the subject 
and on the manufacturers’ schematic 
diagrams of many superheterodyne re. 
ceivers. 

Although correct for the origina) 
circuit, the term “first detector? now 
causes confusion and should not be 
used, for it leads to the belief that the 
first detector necessarily performs de. 
tection. We now know that this early 
rectification is by no means essentia] 
or axiomatic, and was only a conse. 
quence of the particular tubes and 
type of mixing (single-electrode jp. 
put) then being used. To facilitate 
the understanding of the fact that the 
mixer portion of the frequency con. 
verter provides a frequency shift and 
does not necessarily produce detec. 
tion,? it is recommended that the 
terms first and second detector not be 
used. The conventional superhetero- 
dyne for sound program reception 
then has one detector (demodulator) 
only, like any other simple radio re- 
ceiver.1° It also contains a frequency 
converter (modulator). 


Cenversion Transconductance of 
a Frequency Converter 


It will be remembered from a previ- 
ous article of this series devoted to a 
discussion of vacuum tube amplifiers, 
that the mutual conductance or con- 
trol-grid-to-plate transconductance of 
the tube is a measure of how effec- 
tively it converts a change in control- 
grid voltage into a change in plate 
current—both changes occurring at 
the same frequency. In connection 
with frequency converter systems, we 
are concerned with the conversion 
transconductance of a tube instead of 
the ordinary mutual conductance or 
control-grid-to-plate transconductance. 
The conversion transconductance of a 
frequency converter is a measure of 
how effectively the frequency con- 
verter converts a change in grid volt- 
age at the signal frequency to a 
change in plate current at the inter- 
mediate frequency (i.f.). Conse- 
quently, the conversion transconduct- 
ance (g.) of a frequency converter 
(mixer or converter) is defined as the 
ratio of an increment of the i.f. com- 
ponent of current in the if. trans- 
former primary to the increment of 
r.f. component of signal voltage ap- 
plied to the signal electrode required 


® As we shall learn in a later article of this 
ries (Part 47), mixers need not necessarily i 
volve a rectifying action. In the modern electron 
coupled type of mixer there is no rectification 12 
the ordinary sense of the word. 

10 The conventional television superheterodyne 
receiver employs two detectors (demodulators)— 
one for the audio channel and one for the sh 
arate video channel. 
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Pliers 


A complete line. . 


Pliers are basic tools in an extremely wide and varied 
range of operations. The right pliers for the job can 
make a tremendous difference in speed and workman- 
ship. The Snap-on pliers illustrated are typical of the 
many types of Vacuum Grip pliers . . . each type job- 
engineered for peak performance on the work for 
which it is designed. 


Snap-on builds Vacuum Grip pliers in a modern plant 
devoted exclusively to the production of the finest, 
most efficient pliers that can be produced. Vacuum 
Grip pliers are hammer forged from special high car- 
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bon chrome-silico-manganese alloy tool steel, hardened and 
tempered through and through. Light in weight, perfectly 
balanced. Smooth, easy riding joints, sharp, deeply milled 
teeth. Hand filed, perfectly aligned cutters, Spring-tem- 
pered, “Vacuum Grip”, non-slip handles, 

A famed name in Snap-on’s complete line of more than 
3,000 tools for production and service, Vacuum Grip pliers 
are available everywhere through Snap-on’s nation-wide 
direct-to-user tool service, 
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to produce it.'! Since this is a Current/ 
voltage ratio, the value is expresgeg 
in micromhos (conductance unit), Jy 
connection with the performance of a 
frequency converter, it is employed jp 
the same manner as mutual conduct. 
ance is used in single-frequency am. 
plifier computations. 


Conversion Gain of a Frequen,¢, 
Converter ‘ 


The gain obtained in a frequency 
converter may be treated in exactly 
the same manner as the gain in ap 
ordinary amplifier stage. The cop. 
version gain, G, of a frequency cop. 
verter (mixer or converter) is defineg 
as the ratio of the i.f. voltage devel. 
oped across the load (primary of the 
1st if. transformer) to the rf. sig. 
nal voltage applied to the signal eler. 
trode of the converter or mixer tube 
When the conversion transconduct- 
ance and the other required tube ang 
circuit constants are known (see tube 
data charts), and the plate load cop. 
sists of a single parallel-tuned circuit 
the conversion gain of a frequency 
converter may be calculated by means 
of the equation: 

rrr r r g x lp X R, 
CONVERSION GAIN = 7s 
where g. is the conversion transcon- 
ductance in “«mhos, r, is the internal 
a.c. plate resistance of the tube in 
megohms, and R, is the effective series 
dynamic resistance of the tuned plate 
load circuit at resonance, in megohms, 
When coupled tuned circuits (ordinary 
if. transformers) are used as the plate 
load, the value of R, should be the 
dynamic resistance of the primary 
with the secondary coupled under nor- 
mal conditions (i.e. impedance re. 
flected to primary of the first i.f. trans- 
former), in megohms. 

Examination of this equation for 
conversion gain shows the desirability 
of using a mixer or converter tube 
having a high transconductance and 
a high plate resistance. In most con- 
verters, the conversion gain realized 
ranges approximately from 10 to 6. 
A low conversion gain in a frequency 
converter is not necessarily indicative 
of poor design, for in many receivers, 
a slight sacrifice of conversion gain 
(particularly during reception on 
short-wave bands) is_ deliberately 
made by reducing the oscillator signal 
strength, thereby reducing the varia 
tion in signal-grid-to-plate transcon- 
ductance of the tube caused by each 
cycle of the oscillator voltage. This 
makes it possible to achieve a lower 
noise level and therefore a better sig- 
nal-to-noise ratio. The conversion 
gain can also be reduced by increasing 
the negative bias applied to the signal 
grid. To facilitate this for contro 
purposes, the signal grid of most cor 

(Continued on page 70) 


11 The value of transconductance that can 
expected from most tubes operated as trequel 
converters is approximately equal to 28% 0: 
maximum zero-bias grid-plate transconducta® 
(mutual conductance) of the tube, when the 
cillator associated with it is operated at 1s 
damental frequency. When the second harmo 
of the oaillator is emploved  (second-harmoa 
superheterodyne operation), this is reduced * 
about 
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Building 
Better Phones 
Since 1904 


“Put it up to MURDOCK" 
when you're stopped by a 
tough, obstinate Headphone 


problem! 


Through the years, MURDOCK 
craftsmen, “know-how,” and research 
have combined to produce the answer 
to many perplexing headphone prob- 
lems. MURDOCK engineers have 
“rolled up their sleeves" and designed 
highly specialized headphones to meet 
many exacting requirements. 


MURDOCK pioneered in the first 
Solid-Built Headphone 42 years ago. 
Ever since then, MURDOCK has been 
closely identified with progress in 
better headphones for clearer, easier 
listening. Benefit from our long ex- 
perience and save time and money. 
Write today—no obligation, of course. 


Write for Catalog! 


COMPLETE STOCKS 
FOR JOBBERS 
Send for information, terms, and prices 
on MURDOCK'S extensive line of 
Headphones. Quick stock shipments 
now available. 


WM. J. MURDOCK CoO. 


206 Carter St., Chelsea 50, Mass 


Start Your Own 
RADIO SERVICE 
SHOP 


Complete Starting-in-Business 
Package Stocks of 


TEST EQUIPMENT 
TUBES, PARTS, TOOLS 


Act quickly! Meet the pent up demand fo: 
radio setvice Turn your special service training 
inte a profitable business of your own. No fuss 
No worry. Here s everything you need—$350 
vp. Deta.!s upon request! Write, wire or phone 
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A.C.-D.C. Volts 
0-5-50-250-1000 

D.C. Mills 
0-.5-10-100-1000 


Obms 
0-2,000-20,000-200,000- 
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Size 3x5 14°12" 


$24.50 net 


RECORD CHANGERS 
UTAH-DETROLA #550C............. $18.27 
WEBSTER-CHICAGO #56............ 27.20 


HALLICRAFTERS SX-28A 
$223 


SUPER DEFIANT ............-5 SX25 $94.50 
ee GE gn ccccccesee S20R 60.00 
SKYRIDER MARINE ......... $22R 74.50 
840 NEW MODEL...... Approximately 79.50 
BE EERE PEs BE ccccccccccescce 33.50 


HAMMARLUND HQ-129-X $129 


TRIPLETT 625-N 
20000 ohms per volt D. ry 
10000 ohms per volt A.C 
5° ScaleeTOPMOST QUALITY 
(12) D.C. Volt Ranges to 5000 
(6) A.C. Volt Ranges to 5000 
(3) OHM Ranges 0-400-50000- 


10 Meg. 
(5) D.C. cessent Ranges | Ma. 


to 10 oP 
PLUS OUTPU and DB. 
RANGES 


$45.00 with test leads. 


PHILCO BEAM OF LIGHT 
Selenium Cell only, no holder .........++.-- 1.80 


% deposit required on all C.0.D. orders. 2% 
Seetoaianien allowance on orders of $25.00 or 
more accompanied by payment in full. 


Per “CATALOG 


ROMA suse 


ENGINEERING CO., Inc. 


129 SELDEN AVE DETROIT 1, MICH. 


PORTABLE POWER SUPPLY 

Electronic Laboratories, Inc. has 
announced a _ new _ portable-mobile 
power supply, Model 2606. 

This vibrator type power supply was 
designed to meet the needs of experi- 
menters and amateurs. Portable ra- 
dio transmitters and receivers, by 
using this “Hampack”, can be operated 


from any 6 volt battery source. In 
addition, commercial receiving equip- 
ment normally operated from 110 volt 
lines can be converted to mobile op- 
eration by the use of this pack and 
batteries. 

The input of the unit is 6.3 volts, 
input current at rated output, 8.2 am- 
peres. Output is 300 volts d.c. at 100 
milliamperes. The unit has been de- 
signed to incorporate complete hum 
filtering and r.f. noise suppression for 
the high frequency band. Regulation 
is 38% between no and full load. The 
“Hampack” is 4%," x 5%” x 5” and 
weighs 6's pounds. 

Full details of this new power sup- 
ply will be furnished by writing to 
Electronic Laboratories, Inc., Indian- 
apolis, Indiana. 

PROGRAM EQUALIZER 

A new program equalizer, built for 
use in the broadcast or recording field, 
has been announced by Cinema En- 
gineering Company of Burbank, Cali- 
fornia. 

This equalizer provides a wide va- 
riety of controls for equalization, at- 
tenuation or sound effects filtering. 
Graduated in 2 db. steps, both high 
and low ends of the sound spectrum 
can be regulated over a range of 16 
db. attenuation and 12 db. equaliza- 
tion. 

Attenuation is peaked at 100 cycles 
on the low end. A key selector per- 


~~ 


mits switching high frequency peak 
equalization to 3 ke., 5 ke., or 10 kc. 
A cut-out key, enabling pre-setting, is 


provided with a fixed pad to compen. 
sate for insertion loss in the “gy 
position, permitting the equalizer to be 
cut in or out at will with no change 
in the over-all level. 

The unit is designed with a constant 
“K” circuit, resulting in no change of 
impedance, signal level or wave dis. 
tortion over the entire range of the 
instrument. 

The line or program equalizer j; 
supplied with a 3'2” pamel to fit 3 
standard relay rack, but can be fyr. 
nished in a multiple channel instalja. 
tion to fit specifications. 

Details of this Type 4031 Equalizer 
will be furnished by writing Cineny 
Engineering Company, 1510 W. Ver. 
dugo Avenue, Burbank, California. 

THERMOCOUPLE TUBE 

Sylvania Electric Products Inc., has 
announced a new tube for the direc 
microammeter measurement of vac. 
uum and low gas pressures. 

Used with a microammeter, this 
thermocouple tube will record pres. 
sures of 10~-! to 10-* millimeters with 
a plus or minus 5“ accuracy. 

Operated in a simple three volt bat- 
tery and resistance circuit, it may be 
sealed directly into evacuating appa- 
ratus by means 
oftabulation pro-_. »° 
vided on top of _ 
the bulb. Direct : 5; a5 
may be made : 
measurement 
with a 0-250 mi- 
croammeter 
which may be 
calibrated for 
each gas meas- 
ured. Maximum 
accuracy is as- 
sured by shield- 
ing the equip- 
ment from 
sources of radi- 
ant heat. 

The tube is 
4715" long over 
pins and the maximum bulb diameter 
is 1%\4”". The tube is supplied with a 
small 4-pin base and may be operated 
in any position. 

Electrical ratings and full details of 
possible applications will be furnished 
by Sylvania Electric Products Inc, 
Electronics Division, Boston 15, Mas- 
sachusetts. 


SOUND PRESSURE STANDARD 

A precision acoustic instrument de- 
veloped to facilitate absolute sound 
pressure measurements throughout 
the audible frequency range is Cur 
rently available from Massa Labora 
tories, Inc. 

Known as the Massa Model M 10! 
Sound Pressure Measurement Stand- 
ard, this unit incorporates high me 
chanical impedance, small physical 
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Hook up your radio, electronic and remote 
controls with Alliance Powr-Pakt motors. 


They'll spark your product with greater flex- 


THE NEW MODEL 80— 
‘‘Even-Speed” Alliance 


ibility and all-around utility. 


phonomotor with turn- ‘ 3 
« ite Whee Malian MILLIONS of Alliance Phonomotors are driv- 
| t d in th dio industry th ther kind. ° ° 
: phonomotors are used in the radio industry than any other kin ing turntables, record changers, ond radie 
ALLIANCE POWR-PAKT MOTORS cre made in both shaded i a - 
pole induction and split-phase resistor types. Ratings range tuning devices for the radio industry. With 
less than 1/400th to 1/20th h s : —_ , ° 
5 sas Coes hoe Wy eee a a few design variations Alliance is now mass 
NEW USES FOR THE POWR-PAKT LINE! Radio, electronic duct p Pakt t t th 
_ and electric controls, opening and closing valves and switches, procucing owr-ra motors @ e same 
ths rotating fans, operating signals, automatic dispensers, turn- 


. , . 
ated teble drives, tuning devices, shutters, heating controls, and low prices. They ll actuate all kinds of mov- 


orien dhptoys. ing parts and controls. Write for information. 


Mas WHEN YOU DESIGN— KEEP 
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MOTORS IN MIND 


rant | ALLIANCE MANUFACTURING COMPANY . ALLIANCE, OGHIO 
me- ALLIANCE TOOL AND MOTOR LTD., TORONTO 14, CANADA 
dune, 1916 65 


@ TOP-NOTCH QUALITY! @ HUM-FREE, NOISE-FREE! 
@ HEAVY DUTY CONSTRUCTION! @ NEW IMPROVED DESIGN! 


@ ECONOMICAL — COMPARE! @ AVAILABLE NOW — ORDER 
FROM THIS ADVERTISEMENT! 


Model TR-i 14 watt heavy duty system COMPLETE 
T erminat SOUND SYSTEMS are famous for their long life and 


Fh ag Oe rey: 


Ri 


trouble-free performance. The new models here boast no super- 
. fluous fancy frills but are a new high in Sound Value — each ampli- 
ee fier incorporates a wealth of real, useable features for the power 
a and tone quality heretofore unavailable in low-cost sound systems. 
pet | 
ru 14 WATT HEAVY DUTY 25 WATT HEAVY DUTY 
a 
io SOUND SYSTEM SOUND SYSTEM 
; A complete system—no extras to buy! Consists of Offers high fidelity sound reproduction with emphasis 
; 14 watt heavy duty amplifier, 10 inch permanent on quality and power! Consists of 25 watt amplifier, 
[a magnetic speaker in reinforced wall baMe (specify 12 inch permanent magnetic speaker in reinforced 
color—brown or grey), 25 ft. speaker cable, wide wall baffle (specify color—brown or grey), 25 ft. 
range erystal microphone with table stand and 15 ft. speaker cable, wide range erystal microphone with 
shielded microphone cable. Ready to plug in and table stand and 15 ft. shielded microphone cable. 
operate! $ 60 
MODEL TR-1 PA SYSTEM, as described MODEL TR-2 PA SYSTEM, as described $ 50 
and illustrated Net Net 
P MODEL TR-1D DUAL SPEAKER SYS- $ MODEL TR-2D DUAL SPEAKER SYS- 
eq TEM, (as above, but with two 10” § 7% TEM, (as above, but with two = $ 95 
ea. speakers in wall baMfes) Net speakers in wall baffles) Net 
14 WATT AMPLIFIER SPECIFICATIONS 25 WATT AMPLIFIER SPECIFICATIONS 
POWER OUTPUT: 14 watts normal POWER OUTPUT: 25 watts normal 
= GAIN: Microphone input 110 db.; phono input 70 db. GAIN: Microphone input 112 db.; phono input 70 db. 
my FREQUENCY RESPONSE: 50 te 12,000 cps, hum FREQUENCY RESPONSE: 40-13,000 cps, hem 

_ 70 db. below rated output. —65 db. below rated output. 

INPUTS: 1-Microphone, 1-Phono (both high im- INPUTS: 1-Microphone, 1-Phono (both high im- 
pedance). Separate gain controls for mixing and pedance). Separate Gain Controls for mixing and 
fading. fading. 

TONE CONTROL: Full range bass and treble tone TONE CONTROL: Full range bass and treble tone 

& compensator. compensator. 

Ha OUTPUT IMPEDANCES: 2, 4, 8, 16 and 500 ohms. OUTPUT IMPEDANCES: 4, 8, 12, 16 and 500 ohms 
[ea TUBES: 1-707, 1-7F7, 2-7C5 and 1-5Y4G. TUBES: 1-6S)7, 1-6SL7, 2-616 and 1-5U4G 

P] POWER CONSUMPTION: 85 watts, 117 volts 50-60 POWER CONSUMPTION: 120 watts, 117 volts 50-60 
ee cycles. A.C. Fused primary. cycles. A.C. Fused primary. 

Bey SIZE: 13°%8'2"x8'2". Net wt. 15 Ibs. 81 SIZE: 17/x9’’x9’", Net wt. 24 Ibs. 63 
Py $ TR-2A AMPLIFIER ONLY, complete $4) 
et 7a-1A aS. complete 3 Net with tubes. (Similar in appearance to Net 


TR-1A, but not illustrated here) 


WEATHERPROOF OUTDOOR SPEAKERS MICROPHONE 
mene ENN SY, in as LOOM STAND 
: ‘ By MODEL MS-4. 10° diam- 
projection, 25 watt driver anit. $9732 — SS = f=. 


MODEL LSAH—4% ft. horn ideal for music. Water. {**Esns fie et $95 


proof construction, % mile sound projection, 
25 watt driver unit. , $4782 ing cluteh. 
ne 


% deposit required with all COD orders. 


net 


Above prices are FOB New York. 25 
Be teak Be a. nate ee ae 


Pe 


% 


& 
# 
é 
~ 
me 


ee 
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| and controls of plastic; “Finger-tip 


several new features not previously 


size, wide dynamic range and flatnes 
of response. The vibrating system jg 
stiffness-controlled to well beyond % 
ke. which results in a pressure sengj. 
tivity independent of frequency 
throughout the entire audible range. 

A technical bulletin giving complete 
specifications of the unit will be sent 
upon request to Massa Laboratories 
Inc., 3868 Carnegie Avenue, Cleveland 
15, Ohio. 


NEW INTERCOM LINE 

A completely redesigned line of jp. 
tercommunication equipment is now 
in production at the Operadio Many. 
facturing Company’s plant in § 
Charles, Illinois. 

The new “Flexifone” line features q 
10-station master, a 20-station master 
a 6-station “Supervisor” master, anda 
remote speaker station with or with. 
out call-switch. 

Several new features have been in. 
corporated in the design of this line of 
“Flexifones”; self-clearing, gravity. 
assisted piano type keyboard for sta. 
tion selector switches; selector keys 


Touch” talk switch; die-cast metal 
housings and gray-tan Hammerloid 
finish. 

Details of individual units in the 
line will be furnished upon request to 
Operadio Manufacturing Company, St. 
Charles, Illinois. 

RECORD CHANGER 

A complete line of record changers, 
record players and phonograph motors 
are currently available according to 
Micro-Sonic Corporation of New York. 

The record changer incorporates 


used in similar types of equipment 
The unit can be sharply tilted without 
interfering with the operation. Ten s 

(Continued on page 92) 
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Enjoy Security and Good Pay! Step Ahead of Competition Into 


A Better Radio Job by Preparing Now With CREI Technical 


Home Study Training —CREI Offers You a Proved Program of Self-Improvement 
to Keep Pace With Modern U.H.F. Advancements and Get That Radio Engineering Job You Want 


Yes, there are GOOD JOBS... for GOOD men! 
The easy jobs are gone and once again knowledge 
and ability are the requirements to HOLD good jobs 
—to SECURE better ones. Employers once again 
can afford to be “choosey” ... to select the best 
man for the best job. In the face of this show-down 
situation—where do YOU stand? 

CREI home study training in Practical Radio-Elec- 
tronics Engineering can equip you to meet the re- 
quirements to hold your job—or advance to a better 
one. CREI graduates are recognized throughout the 
Radio-Electronics industry. Your CREI diploma is 
the best recommendation for a better job. By adding 
CREI training to your present radio experience you 
can safeguard your future and keep pace with such 
new developments as U.H.F. Circuits, Cavity Reso- 
nators, Pulse Generators, Wave Guides, Klystrons, 
Magnetrons and other tubes. Are you equipped to 
handle them? CREI is equipped to help yeu, by pro- 
viding the know-how and ability that is required. 

In our proved method of instruction, you learn not 
only how but why! Easy-to-read-and-understand 


Capitol Radio Engineering Institute | ixx.2ursre.cuc* 


E. H. RIETZKE, President 


Dept. RN-6, 16th and Park Road, N.W., Washington 10, D. C. ans mar Lennie oe 


Branch Offices: 
New York City (7), N. Y. 


170 Broadway 30 N. LaSalle St. 


dane, 1946 


Chicago (2), Ill. San Francisco (2), Calif. San Diego (1), Calif. TION 
760 Market St. 


lessons are provided well in advance, and each stu- 
dent has the benefit of individual guidance and su- 
pervision from a trained instructor. This is the 
basis of the CREI method of training which many 
thousand professional radio men have completed dur- 
ing the past 19 years. CREI courses were used dur- 
ing the war to train thousands of Army and Naval 
radio technicians during the war for the U. S. Signal 
Corps, U. S. Navy and U. S. Coast Guard. 

It’s up to you now to decide your course. What 
you do today will be the answer to where you will be 
in 1950 and the years after. It costs you nothing to 
read the interesting facts ... to learn how CREI can 
help you enjoy the 
security you want 


. the better-pay- 
ing job that can be 
yours. Write for 


e WRITE 
particulars now! 
(CREL training for TODAY for 
Veterans is approved 
wnderthe “Gian | _ FREE 
BOOKLET 


If you have had professional or 
amateur experience—let us prove to 
you that we have something you 
need to qualify for a better radio 


STATE BRIEFLY YOUR BACK- 
GROUND OF EXPERIENCE, EDU- 
CATION AND PRESENT Posi- 


316 C Street 


«MEMBER: NATIONAL HOME STUDY COUNCIL « NATIONAL COUNCIL OF TECHNICAL SCHOOLS SES 
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DON’T BE A VICTIM 


OF 


T.B.D. 


Why take chances? Use conden- 
sers that you can depend on for 
steady, long-range, serviceable 
performance. The BUD variable 
condenser line consists of tuning, 
neutralizing and padder conden- 
sers that are designed to give 
maximum service at moderate cost. 


See your local distributor for in- 
formation on the complete BUD 
condenser line. Ask him to show 
you the differences that make this 
line so outstanding! 


* Transmitter Break-Down 


BUD 


Can Supply All Your Needs! ... 


... with the latest types of equipment in- 


cluding: condensers — chokes — coils — 
insulators — plugs — jacks — switches — 
dials — test leads — jewel lights and a 


complete line of ultra-modern cabinets and 
chassis. 


RADIO, INC. 


CLEVELAND 3, OHIO 


? 
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All Purpose 


TRANSMITTER REMOTE 
CONTROL SYSTEM 


By PHILIP JOHNSON, 
RT 2/¢ 
Staff EE & RM USNTS 


ITH the hams again pound- 
W i: brass, most of them are 

either designing and _ build- 
ing new rigs or modernizing their pre- 
war rigs. 

In postwar radio gear, as in prewar 
radio gear, control methods are im- 
portant because individual switches 
and dials often handle very-high volt- 
age which is dangerous to the life and 
safety of the operator and because it 
is often inconvenient or impossible to 
locate all equipment within easy reach 
of the operator. 

Radio equipment may be controlled 
directly, by means of switches and 
dials located on the front panel of the 


controlled. When it is indirectly cop. 
trolled, it is said to be remotely cop. 
trolled. This is advantageous to the 
operator because it increases the safety 

of the operator by removing al] high. 
power circuits from the reach of his 
hands and allows cumbersome equip. 
ment to be located away from the Op- 
erating desk and convenient to power 
and antenna connections. 

The illustrated remote control sys. 
tem is one with which the radio oper. 
ator may turn on the transmitter, op. 
erate it, and then turn it off. Al] steps 
are done by pressing the single tele. 
graph key. 


The operator may energize the 


equipment, or it may be indirectly transmitter by pressing the telegraph 
Fig. 1 
wn g 
REO AMBER 
TO Fi = 
PLATE TRANSFORMER FILAMENT TRANSFOMER | 
‘ 
KIA ; 
KEY U a 
RYS ¢ RY! 
«5a D 
. +t. a Kis i ¢ . 
- ! —- — ‘ 
«58 i t KIC. } - s 
7 a 
ong 
—— 
' 
' 
¥ ON-OFF 
So ,. 
— sz - 
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= 
a .* 
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FUSE ¢ ] 
é {ry 
a ' 
KOA 
——— ® ‘a 
‘ K3A 
4 RY4 RY6 Ry3 
- 
x48 - 
' ON-OFF 
s oC 
KEYED CIRCUIT LOW VOLTAGE svat. o— 
RY ,—4-p.s.t. normally open 115 vy. a.c. relay. RY,—D.>p.s.t. normally open low voltage duc. 
RY .—4-p.s.t. normally open 30 sec. time delay, keying relay. 
115 ». a.c. RY-—D.p.s.t. normally closed, 1 sec. delay, 
RY.—S.p.s.t. normally closed time delay, several 115 ¥. a.c. 
minutes, 115 ¥. a.c. RY,—S.p.s.t. normally closed low voltage d.c. 
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PANADAPTOR 
er aT 


PANADAPTOR Eliminates “Blind” Operation 


The PANADAPTOR brings a revolutionary change in amateur techniques. It provides “eyes” 
for your receiver. Panoramic Reception allows you to see not only the one signal heard 
through your receiver, but simultaneously every signal in the 200 ke portion of the band 
surrounding that signal. Through the use of another sense — sight — the PANADAPTOR 
introduces new methods, new efficiency. ... 


L USE YOUR EYES? 


TO Se holes in those crowded bands... TO Seapier netting operations ... see 
locate weak signals .. . to find your the station which is off frequency in 
sked among the QRM and tell him the net (instead of being absent) .. . 
where to shift frequency ... to see te see break-ins ... to see calls from 
quick answers to your CQs.... eauxiliary nets. ... 
TO Sarai signal characteristics, your own TO Se your ears... use all your faculties 
4 and others .. . to measure percentage to improve your station operation and 
1 modulation, to detect splatter . . . to efficiency . . . to enhance the pleasure 
% sort ‘phone and CW.... you get from radio. 
SHE PANADAPTOR 1S YOUR SEEING EYE, use it and you'll find you get 


aptor model pCcA-2 more out of any phase of radio operation be it traffic handling, 


PANAD ble ot Leoding Radio DXing, experimenting. .. . 


Now Availe demonstra 
bers. Ask for 
oe alates Net Price, —, 
tion ores 
— with ten tubes ond cee You must SEE the Panadaptor in operation to realize how It can 
c 
nee revolutionize, simplify and improve the operation of your rig. Contact 
your radio parts jobber, NOW! 
Write to us for a free descriptive booklet. 
One . ts of 
parts 
ainst defects 1% 
Se nonthl? ge — 
tubes). Panoramic Hon . t- F tt 
th full installation, pore ~ 
wi - \ 
. ond main + 
ino. application , ished TTT 
: ctions turn * ye 
— nance inn, PANADAPTOR. a tain | f RADIO CORPORATION 
. dc. with e PANORAM New YORK “SS Zs 242 250 weESsT SS” ST hen fork } 
lay, 
d.c. 
——— 
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A VERSATILE TEST 
LABORATORY...IN 
ONE COMPACT UNIT! 


ELECTRONIC © 


VOLT-OHMMETER 
MODEL 406 


NEW BRIDGE-TYPE CIRCUIT—fully balanced 
through 3 stages for maximum accuracy 
and stability. Tube complement: one 
6X5GT rectifier, two 6SN7GT dual purpose 
tubes and 6AL5 dual diode in probe. 


PEN-TYPE DUAL-DIODE PROBE—on detach- 
able 36° shielded cable. High impedance, 
low capacity and convenient ground termi- 

assure accurate readings, A.F. thru 
U.H.F. ranges with minimum circuit dis- 
turbance. 


EXTREME RANGE—full scale sensitivity of 
0-1, 0-3, 0-10, 0-30, 0-100, 0-300 and 0-1000 
volts A.C. and D.C. and 0-1,000 megohms 
in 7 ranges with o—_ overlap to eliminate 
guess-work. Decibel scale —20 to +51 in 
3 ranges. 

INCLINED METER—for easier, more accurate 
readings with less paralax. 

HANDSOME APPEARANCE—Satin Chrome 
panel, etched black self-explanatory mark- 
ings, convenient controls, quarter-sawed 
oak case, folding leather carrying handle. 
Overall size 10” x 814" x 614". 
LABORATORY ACCURACY—calibrated to 
2% accuracy at plant. 5% accuracy guar- 
anteed in field. An instrument of laborato: 
quality and ruggedness priced within reach 
of all who want the best! 


Write today for FREE bulletin 
giving Complete Details! 


Electro-Magnetic Windings 
R. F. Coils Sub-Assemblies 


CINCINNATI 23, O. 


1440 CHASE AVE. 


Tititt tT | 
DISCHARGE OF CONDENSER 
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@ 
a ‘ 
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9 ——GREATER TIME——> 
TIME 


Fig. 2. 


key and holding it down for about one 
second. After the normal 30 second 
warmup period, he may start keying 
the transmitter, using the same tele- 
graph key. If he does not key the 
transmitter, the transmitter will au- 
tomatically de-energize itself after a 
predetermined space of time. Both 
the plate and filament circuits will be 
de-energized. 


Operation 


The circuit is made up of six relays, 
including three time delay relays. 
There is also one large condenser and 
a resistor in the circuit. The relays 
are all shown in their normal de-ener- 
gized positions. Relay RY; has four 
normally open contacts—Ku, Kis, Kic,; 
and K.. The time delay relay, RY:, 
has four normally open contacts—Ku, 
Kz, Kx, and Ky». Relay RY:;, also a 
time delay relay, has one normally 
closed contact, Ks. Relay RY,, the 
keying relay, has one normally open 
contact in addition to its contacts in 
the keying circuit of the transmitter. 
The key switch relay, RY:;, is a time 
delay relay with two normally closed 
contacts, Ks and K;s. Relay RY, has 
one normally closed contact, Kis. The 
on-off switches are all emergency 
switches. They may be left perma- 
nently in the on position. 

When the key is pressed and held 
down for about one second, the follow- 
ing sequence of operations will take 
place. Relay RY; is immediately en- 
ergized and its four normally open 
contacts close. The transmitter fila- 
ments are then energized, due to the 
closing of the K,.; the key is short-cir- 
cuited due to the closing of K.s,; and 
the two time delay relays, RY: and 
RY;, are energized because of the clos- 
ing of Ki and Kic. In one second, the 
key switch relay, RY;, trips, opening 
contacts Ks1 and Ksr. These contacts 
remove the telegraph key from the 
circuit of relay RY; In another 29 
seconds, relay RY: trips, closing its 
four contacts. The closing of contact 
K., causes the high voltage circuits to 
be energized. The closing of contacts 
K., and K:c put the telegraph key in 
series with the key relay, RY; The 
transmitter may now be keyed. Relay 
RY; is energized by the closing of con- 
tact Ky». Relay RY; is a time delay 
relay set to trip after a certain num- 
ber of minutes and, after that time 
period is up, relay RY; trips, opening 
contact Kx. Opening of contact Ku 
de-energizes the entire circuit. Relay 
RY; is prevented from tripping during 


operation by relay RY.. Relay Ry. ; 
energized by closing of contact KE. - 
the key relay. The energizing of re. 
lay RY. opens contact Ki. which de. 
energizes relay RY:. Relay RY, Stays 
energized during the short space a 
time between dots and dashes by ¢, 
discharge of condenser C through ite 
coil. The discharge of condenser C is 
illustrated in Fig. 2. 

The entire circuit may be built o 
one of the shelves of the relay rack 
holding the transmitter to be ¢op. 
trolled. The only wires necessary be. 
tween the relay rack and the operat. 
ing desk are the two leads of the tele. 
graph key. 

In choosing the relays, care shoyj 

be taken to see that the relay contac 
are large enough to handle the qy. 
rent they control. If 4-pole relay. 
cannot be obtained, two 2-pole relay 
connected in parallel may be used jp 
place of the 4-pole relay. Relay py 
may be any type of delay relay capa. 
ble of handling the load of the cop. 
plete transmitter with a delay perigj 
the operator finds convenient. 
The circuit may be used on a radio. 
phone transmitter by short-circuiting 
the telegraph key with a switch, _ 

The value of condenser C is deter. 

mined from the following formula: 
t 

Cc = ——— 

R log. E/IR 

C—in farads 

t—.2 sec. (the longest time betwee, 
a dot or dash) 

I—.9 the maximum current through 
RY, 

R—Resistance of coil of RY, plus an 
added resistance to keep valu 
of C reasonable 

E—Value of the d.c. voltage acros 
RY«. 


=r 


| Practical Radio Course 
(Continued from page 60) 


verter tubes is provided with a variz 
ble-mu characteristic. 


Diodes or Crystal as Mixers 

A simple diode tube, or a crystd 
can serve as the non-linear elemer 
in a single-electrode input type mixer 
In fact, during the past few years suc’ 
mixers have become appreciated {cr 
the advantages they possess for oper 
ation in the region of ultra-high sign 
frequencies where ordinary mult 
electrode types of mixer tubes (eve 
the electron-coupled types) cease © 
operate satisfactorily. Consequent 
they have become popular for use = 
ultra-high frequency and microwa' 
receivers. 

A discussion of diode and crys 
mixers for these applications will * 
deferred to Part 50 of this series, afté 
the causes for the high-frequency lit 
itations of the various commert: 
types of electron-coupled mixer ® 
converter tubes have been complete 
covered. 


(To be continued) 04 
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NEW 


For Use a 
in Transmission of 
requencies 


le ae ~ 
~ > 
® Amphenol Twinax and Coax RG cables. produced to stand- AN DHEN Ort ASS EM BLY SE evi Cc £ 
ards that surpass the high Army-Navy specifications for ' 
critical wartime uses, are ideal for the myriad of peacetime An important part of Amphenol service to users of cables and 
applications in all phases of the rapidly expanding electronic connects is a complete Assembly Service. Rigid specifica 
4 laboratory tests and notarized affidavits on tions and performance requirements. plus thorough scientific 
every shipment give final assurance of extra quality and testing of each part and process, assures users of satisfac 
tory service. For cables. connectors and complete assembly 
service, look to the world's largest producer _ Amphenol 
RPORATI ON 


CAN PHENOLIC co 


rs are available 
50, LL! NOIS 


s V.HF. connecto —_ 
pplications of RG cables AM ERI 
CHICA GO 


dependability. 


pecial low-}os 


® Amphenol s 
all practical a 


in a complete line for 

and other uses- Mechanically efficient and electrically cof 

rect, these easily assembled connectors and adapters provide IN CANADA 

the utmost efficiency in circuits in which they ore used. AMPHENOL LIMITED ¢ TORONTO 
—— — — — coal 


r 
I 
1 
l 
| industries. Rigi 
l 
l 
l 
l 
i 
I 


] 
bw 


ARMY-NAVY 
Official 
HEAD PHONES 


MAIL THE COUPON 


FREE CATALOG 


Latest developments in radio and 
electronic parts and devices, newest 
ham gear, gadgets, bargains, war 
surplus items . . . get this red hot 
bargain catalog FREE. 


18 YEARS '. 


BURSTEIN-APPLEBEE CO. Radio News 
1012 McGee St., Kansas City 6, Mo. 


____Send me your new FREE Catalog. 


Send me pair of phones at $2.49 
per pair plus 20c pair postage. I enclose 


$ in payment. 
NAME 

ADDRESS. — 
TOWN STATE 


Parts Lists 


WESTINGHOUSE—MODELS H-122, H-130 


V-3311 
RC20AE220M 
RC30AE910J 
RC40AE152M 
RC10AE332M 
RC10AE223M 
RC10AE823K 
RC20AE184K 
RC20AE224K 
RC10AE224M 
RC10AE274K 
RC10AE334K 
RC10AE225M 
RC10AE106M 
V-3304 


V-3535 


RCM20A680M 
RCM20A301M 
RCP10W6502A 
RCP10W4103A 
RCP10W4503A 
RCP10W4204K 
RCP10W6202A 
RCP10W4104A 
V-3382 

V-3303 

V-3298 


V-3291 
V-3328 
V-3329 
V-3297 


45—Ballast res. 

46—22 ohm, 2 »w. res. 
47—91 ohm, 1 »w. res. 
48—1500 ohm, 2 ®. res 
49—3300 ohm, \4 w res 
SO0—22,000 ohm, '4 w. res. 


51—82,000 ohm, ‘4 w. res. 
53—180,000 ohm, 2 wm. res 
$4—220,000 ohm, 13 w. res 
S55—220,000 ohm, ‘4 ». res 
56—270,000 ohm, '4 w. res 
57—330,000 ohm, ‘4 w. res 
58—2.2 megohm, '%4 w. res 


59—10 megohm, 4 ». res. 
1—Elec. cond. 

1A—30 ufd. cond. 
1B—S50 yufd. cond. 
2—Var. two-gang cond. 
2A—Loop tuning cond. 
2B—Osc. tuning cond. 
2C—Osc. trimmer cond. 
3—68 ppfd. cond. 
5—300 puufd. cond. 
6—.005 yufd. cond. 
7—.01 yfd. cond. 
8—.05 pufd. cond. 
9—.2 yufd. cond. 
10—.002 fd. cond. 
11—.1 yufd. cond. 
16—Osce. coil 
20—Tone control 
21—Vol. control & sw. 
21A—Var, res. control 
70—6” PM Speaker 
79—First i.f. trans. 
80—Second i.f. trans. 


81—Output trans. 


STROMBERG CARLSON—MODEL 1100, SERIES 10 


26323 
26365 
26362 
26381 
31694 
26353 
26373 
26349 
26369 
26341 
26322 


| 41580 


34506 
27101 
29371 
27646 
24560 
25485 
33208 


29891 
31686 
40632 
24166 
31698 
27760 
27921 
28002 
33206 
33205 
33249 
34505 


Rs, Ra —150 ohm res. 
R,—470,000 ohm res. 

R;, Ry,—270,000 ohm res. 
Re—10 megohm res. 

R-——1 megohm pot. 
R.—47,000 ohm res. 

Rg—2.2 megohm res. 
Rig—22,000 ohm res. 

Ryr—1 megohm res. 

R\— 4700 ohm res. 

R,;—120 ohm res. 

R..—22 ohm res. 

Cy, C.—40/40 yufd. elec. cond. 
Co—200 pufd. cond. 

C:—500 pufd. cond. 

Ce—.002 yufd. cond. 

Cz, Cu—SO pufd. cond. 

Cy, Cuo—.01 yfd. cond. 

Co, Cros Crs, Cys, Ly, L-—Second 


: . trans, 
Cye—-05 pufd. cond. 

Ci-—25 pufd. cond. 

Cio, Cor—Var. cond. and pulley 
Co-—.005 pufd. cond. 
C.ng—Aligning cond. 

Cuy—.25 pfd. cond. 

Ls, Io —Osc. coil 

tro» L,,— Loop 


Lye— Ware trap 


Speaker assembly 


AUTOMATIC—MODEL 611 
See circuit diagram for component values 


HOFFMAN—MODEL A302 


4501 
4524 
4502 
4504 
4505 
4802 
4511 
4500 
4506 
4510 
4508 
4700 


4401 


4000 
4102 


4100 


4001 


R,— 22,000 ohm, 2 ». res. 

R.—68 ohm, > w. res. 

R,— 2.2 megohm, ! 

R-—47,000 ohm, 2 wm. res. 

Re—10 megohm, \2 w. res. 

R-—.5 megohm pot. with sw. 

R.—.1 megohm, '> wm. res. 

Ry—.22 megohm, 1/2 ». res. 

Ryo, Rye —-47 megohm, '2 w res. 
17-150 ohm, '2 w res. 

Ry—47 ohm, 2 ». res. 

Ry: — 500 ohm, 5 w. wire-wound 
res. 

C,, Co—Two-section var. (388- 
180 yuufd.) 

Cy, Cy—Trimmer cond. (part of 
var. cond.) 

Ce—100 pufd. mica cond. 

Cz, Cy, Cyr —-005 yufd., 600 »v. 
tub. cond. 

Cs. Cy. Ci:—-05 yfd., 200 »v. 
tub. cond. 

Co. Cy—270 pufd. mica cond. 


4106 
4103 
4201 


4111 
9003 


$207 
5208 
5205 
5206 
5101 


(FOR CIRCUIT DIAGRAMS APPEARING ON PAGES 62 AND 63.) 


Cys —.02 pfd., 400 v. 4 
Cys—-01 pfd., 600 ». r= cat 
Cy:, Cys —30/50 ufd., 150, 
elec. cond. ~ 
Cis, Coo—.1 yfd., 200 
cond. " a6. 
L —— PM loudspeaker 
»——On-off sw. on vol. 
T,—Antenna loop — 
T.—Ose. coil 
Ts—Input if. trans, (455 
T,— Output i.f. trans. (455 roy 
T.—Audio output trans, 


~” 


STEWART-WARNER—MODEL $014-E 


502140 
502130 
502133 
502291 
502269 
502264 
502131 
502145 


502136 
502128 
502135 
502133 
502134 
502138 
502469 
502574 
502172 


502123 


502162 
502159 
502155 
502158 
502262 
502470 
502453 
502160 


502153 
502156 
502151 
500256 


502152 
502157 
502503 
502740 
502121 
502142 
502198 
502197 
502102 
502103 
502998 


6—390 ohm, 14 w. res, 
10—22,000 ohm, \, », 
15—220,000 ohm, \, », 
19—4700 ohm, 4 w. res, 


22—47 ohm, ‘4 w. res, 
24—47,000 ohm, ‘4 w. res, 
25A, 25B—500,000 ohm yol, 
control with sw. 
29—10 megohm, ‘4 w. res, 
30—2200 ohm, \4 w. res, 
31—2.2 megohm, ‘4 w. res. 
35-36—220,000 ohm, Vg wm. res 
37—470,000 ohm, \/4 w. res, 
38—130 ohm, '4 w. res. 
42—1500 ohm, 1 w. res. 
48—33 ohm, \2 w. res, 
3, 14—25 to 100 put. trimme 
cond. 
5A, 5B, 5C—Variable gang 
(with drum) 
9—315 pufd., 500 ». cond. 
11—50 pufd., 500 ». mica cond. 
12—.1 yufd., 200 v. cond. 
13—.2 ufd., 200 »v. cond. 
18—.25 pufd., 200 v. cond. 
26—.0008 yfd., 400 ». cond. 
27—.002 pufd., 400 »v. cond. 
28, 32—110 pupfd., 500 ». mice 
cond. 
33—.05 pufd., 200 v. cond. 
34—.004 pufd., 400 v. cond, 
39—.01 pfd., 400 v. cond. 
40A, 40B—A-40 yfd., 150» 
B-20 yfd., 400 v. elec. cond 
43—.02 pufd., 400 v. cond. 
46—.05 yfd., 400 v. cond. 
1—Loop antenna 
2—S.W. antenna coil 
4—Antenna coupling coil 
7—BC, r.f. coil 
16—BC osc. coil 
17—S.W. osc. coil 
20—First i.f. trans. 
23—Second i.f. trans, 
45—5” dynamic PM speaker 


BENDIX—MODELS 526A, 526B, 526C, 526D, S26t 


RC1H76 
RC1H40 
RC1H68 
RVOSOO 

RC1H54 


RC1H70 
RC1HS58 
RW1B14 


RC3H12 
RW1A06 


RC4G28 
CP6T16 
CVOBOl1 


CMSA14 
CP4T40 


CMSA34 
CP4T20 
CP4T31 
CP6T40 
CE2A00 


CP4TS51 
CM5A46 


ALOCOO 
L01B00 
T1I0Ccoo 
T10D00 


R,—15 megohm, \/4 ». res. 

R.—22,000 ohm, \4 w. res. 

R.—3.3 megohm, ‘4 w. res. 

R,—500,000 ohm pot. with » 

R;, Ry—220,000 ohm, \ ». 
res. 

R.—4.7 megohm, 4 w. res. 

R-—470,000 ohm, 4 w. res. 

R.—150 ohm, 1 w., wire-wound 
res. 

R,—100 ohm, 1 ». res. 

Ry —33 ohm, 1 w., wire-wount 
res. 

R,,—2200 ohms, 2 w. res. | 

C,, Cy—.004 pfd., 600 v. cons. 

Caza, C.n—25 nut. max. (per 
sec.) var. cond. 

C,, Cy —25 pwufd. mex. ver. 

C-—47 pufd. mica cond. 

C.—.05 pfd., 400 v. cond. 

C7, Cs—In can with first id. 

Co, Cyo—In can with second if. 

Cy:—100 ppfd., mica cond. 

Cy —330 pufd. mica cond. 

Cy—-006 pfd., 400 ». cond. 

C1;—-01 yftd., 400 »v. cond. 

Cw—.05 pufd., 600 y. cond. 

Ciza, Cyrv—40/40 pfd. 150 
vy. elec. cond. 

Cys—.1 ypfd., 400 v. cond. 

Cip—-001 pyufd. 500 v. mec 
cond. 

L,—Antenna loop assembly 

L.— Ose. coil 

First i.f. trans. 

Second i.f. trans. 
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EWS 


WITH 
CLUTCH HEAD 
SCREWS 


= 
on ee 


“Steps Up 
Production 
and 
Eliminates 
Cabinet 
Damage’”’ 


TYPE “A” COMMON 
ASSEMBLY BIT SCREWDRIVER 


Aeve rbne Kesulls computable in dollars and cents on the profit 


side of production... results obtainable only 
with CLUTCH HEAD Screws because they have exclusive features for safety 
and speed unmatched by any other screw on the market. 


In the great Norge Plants, where the drive of screws runs into millions, safe- 
guarding the beauty of an immaculate cabinet ranks in importance as a cost 
factor with speed of assembly. 


With CLUTCH HEAD Screws, costly damage caused by driver slippage is eliminated: 


Because the Center Pivot Column on the driver guides the bit into 
deep dead-center of the Clutch recess for automatically straight 
driving free from canting. 


Because the driving engagement is all-square, eliminating the need 
for strenuous end pressure to combat “‘ride-out”’ as set up by tapered 
driving . . . one of the major causes of driver slippage. 


The step-up in driving tempo logically results from the roomy easy-to-hit Clutch 
target, the positively centered entry, the sureness of the torque grip, and the 
effortless drive home. CLUTCH HEAD also contributes unmatched tool 
economy with the rugged Type “‘A”’ Bit that drives thousands more screws 
without interruption. 


Norge too, in common with all 
users of CLUTCH HEAD, en- 
joys the benefit of simplified 
field service because this screw is 
basically designed for operation 
with the ordinary screwdriver or 
any flat blade reasonably accu- 
rate in width, 


Note how simple it is to recon- 
dition this bit. It may be re- 
peatedly restored to original effi- 
ciency by a 60-second application 
of the end surface to a grinding 
wheel. No “‘back-to-the-factory”’ 


shipment necessary... . No de- 
lay. No expense. 


UNITED SCREW AND BOLT CORPORATION 


CLEVELAND 2 CHICAGO 8 NEW YORK 7 
June, 1916 73 
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(Continued from page 43) 


Newcomb now offers the 
first truly post-war amplifiers...the 
result of ~ yp electronic engineer- 
ing, backed by experience and a strict 
insistence upon perfection. Deluze K Series 
DELUXE K-SERIES: designed to fill a growing demand 
for the finest possible amplification equipment. The superb 
operation of K-Series amplifiers signals an outstanding 
achievement of modern electronic research. ... STAND- 
ARD H-SERIES: offers characteristic Newcomb quality for 
applications in which economy must be considered, but de- 


pendability and performance cannot be sacrificed . . . Both 
series feature the exclusive hum-free, plug-in transformer for 


Sz t, f 4 Ss. ? instant conversion from high to low impedance. . . both offer 
quality heretofore not available to the public address field. 


8 


“NOT MERELY AS GOOD AS THE OTHERS... BUT BETTER THAN ALL OTHERS.” 


AUDIO PRODUCTS CO. 


MANUFACTURERS 


DEPT. F 2815 S. HILL STREET, LOS ANGELES 7, CALIFORNIA 


FOR SAFETY'S SAKE 


Safety first for personnel is of the utmost importance. 

This protection can be guaranteed through the use of 

G-E Interlock Switches on radio transmitters, X-ray and thera- 

peutic machines, burglar alarms, and signal controls for fire doors. 

Safety first for equipment is important, too. G-E Indicator 

Lamps give visual evidence of what is going on inside equipment, 

and circuit troubles can be corrected before they become serious. 

Write: Electronics Department, General Electric Company, 
Syracuse, New York. 


166-81 


of maritime navigation. Possibly this 
is the final answer to the present delay 
in docking vessels during heavy fo, 
and in entering and leaving port dur. 
ing conditions of poor visibility. An. 
other item, developed by General Ble. 
tric, will be of interest to those in tele. 
vision—an aluminum “skin” which is 
about 1500 times thinner than a shee 
of paper which is being used to pro. 
duce approximately three times 
greater clarity and brilliance o 
images on a television screen. The 
skin is the principal improvement jp 


| a cathode ray tube recently developed 
| by GE which is described as coateg 


on fluorescent powder (just inside the 
face of the tube) the skin permits , 
beam of electrons shot from the rear 
of the tube to penetrate it. However 
the light created when the electrons 
cause the powder to fluoresce is yp. 
able to penetrate the skin and insteag 
is reflected outward. Without light 
being lost or dissipated toward the 
rear of the tube the brilliance of the 
reflected light is judged to have been 
increased three times. ... In other 
words, the aluminum skin will pass 
electrons yet because it is shiny it 
reflects light. 


RANK KRUSHINA in recently 

aboard his “Black Warrior.” Old 
timer Cliff Folsom still chief aboard 
the Sedalia Victory on the north At. 
lantic run, in recently. Bob Erskine, 
Jr., in port recently aboard one of the 
“Knot” type ships of UFCO. Joe Far. 
aca from up Beantown way arrived 


| in for an extended stay aboard his 


Victory (Matson Line) and managed 
a short vacation home. Tropical Re- 
dio (UFCO) has the real Sparks 
aboard one of their vessels, Charles 
E. Sparks on the “Golden Eagle” who 


was in the East Coast recently. 


OE BELLEZEA, old timer in the 

New York area died recently after 
a long illness. . . . Bill Halleran hooked 
up with Pan American we understand, 
Alva Swomley leaving the deep blue 
to open a gas station. Bob Willits, 
Bob Myhre and Dave Unger in town 
recently. Harold Koch and Charlie 
Shanholtzer have been seen inquiring 
about additional insurance since J. P 
MeNeill recently purchased a new 
motorcycle. . . . Claude Goodwin and 
Rehn Mathers both in town on a visit 
a short while ago. Congrats to B.R 


| Jones, recently married .. . he will 


soon be in the same class with Nor 
man Foster and Henry Hayes, two 
proud fathers of baby girls. . . . Lows 
Pinkerton, Fransic Bearse, Denton 
McMullen and Olaf Bottlesen a 
visitors up Boston way recently. John 
Egan on the beach again down Balt 
more way. Robert Chun back in Nola 
recently after over three years as 


| his “Philip P. Barbour’......--:: i 
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Auto 
ANTENNAS 


® 3 Section 

® 66” Long 

® Brass Tubing 

® Triple Chromium Plated 


®2 Insulator Type Cowl 
Mounting with Lead In- 
dividually Boxed 


Immediate Delivery But Quantity 


5 Tube Superhet 
AC-DC PARTS KIT 


Signal Corps 
TELEGRAPH KEYS 


> 


Genuine U. 8. Signal Corps telegraph 
keys brought to you at prices below 
manufacturing costs! Made with 
switch to close contacts, polished 
durable enameled metal base 
mounted on a bakelite base; key 
lever is nickel-plated; contacts are 
brass-silver. 


These Special Kits include: Stamped Packed in new original boxes. 
Chassis — Dynamic Speakers — Output 
24 to Master Carton Transforme r—Volume Control and Lots of 10 Carton of 50 


Switch—2 Shielded I.F. Coils—Antenna 
and Ose. Coils—Two-gang Super Vari 7 5 60 
$ 3 O able—5 Oct . ~ Cc ea. C ea. 


$105 


is Limited 


Volt Filter—5 Tubular Condensers—3 


Lots of % Cord and Plug Circuit Diagram, | MICROMETER 


al Sockets—20x20 Mfd. 150 


Whil Western Electric — 0-200 
lle Microamps D.C.—Zero ad- 

$895 justment, Bakelite Case, 
They Last : -—_ meter, individually 
0xed. 


(Lots of 6—$50.00) Each $395 


This 


Carton ” $3800 cack 


of 2 


Guaranteed Filter Condensers 
(Tubulor ’ Type 


en: gonankeneknren aide $21.00 per 100 
| Ree . .$25.00 per 100 
ib oneesececaee .« -$28.00 per 100 
; Uk emenduvkienwhens $30.00 per 100 
0 Vo. .. $33.00 per 100 
ae Sh exestnes eee $39.00 per 100 
’ a Wh étluibceien $45.00 per 100 
4 ! oS Pe Oe Parser $50.00 per 100 
0x30 1 150 Vo. $55.00 per 100 
“Standard Brands, | Tubular ‘By- Pass Condensers 
600 Volt Seawenhe specdenesecan $ 6.75 per 100 
025—.01—.02—600 Volt ........ $ 7.75 per 100 
ee, gk eae $ 9.75 per 100 
oh —600 VO woccccccccceccecs $12.00 per 100 
25-600 Volt ...ccccccccccee .- «+. $18.00 per 100 
5—i00 Volt .. ani $22.00 per 100 
4 Mfd. 600 Vo. T.L.A. Oil Condenser, screw base, 
uprig aluminum can, 11% in. x 4% in 
list, replaces 8 mfd. 600 Vo. electrolytic. 
Carton of 40..... $38.50 
"SPEAKERS 
4in. 450 ohm Dynamic Speaker 
_ Packed 30 to factory carton... $1.70 ea 
4in. P.M. Spe aker — “oo V “s ig 
Packed 30 to ry carton $1.65 ea 
Sin. P.M. Speaker Alnie o V slug 
Packed 30 to carton $1.70 ea 
5in. 450 ohm Dynamic Speaker 
Packed 20 to carton ; $1.75 ea. 


Record Changer is 


a well made mechanism, Model A-100 


will play either 10 in. or A— 100 to 310 Kilocycles 
2 inch records. The B— 320 to 1000 Kilocycles 
pickup uses a_ erystal er ptyt yyy 
° -— g 3.2 to .5 Megacycles 
eartridge. Size 14 in. x E—10.5 to 26 Megacycles 
14in. Packed 2 toa fac- E2—21 to 52 Megacycles 
_ - oe ar. 440 Standard Audio Frequency (same as 
tory sealed carton, fac WW) Internal modulation at 440 cycles 


tory guaranteed. Special (same as WWV). Ex 


V.M.auromanc RECORD CHANGER Approved 


SIGNAL GENERATOR 


ternal modulation 
$2095 | miigets $4700 
30,000 cyc les, 


Complete 


6 in. P.M. Speaker, Heavy = Standard Barrel Type Phone Plug. 
Packed 20 to carton. —e CU $20.00 per 100 
a d *‘Mike’’ “Cable, ——- oes Midget Ceramic Trimmers—3-30 mmf 
ces ececcerssecenssoees > eee $6.00 per 100 
- RO . . . > Moulded Loctol Sockets 1% in. mtg. with metal 
Fee nsaecsiin daemacssrentce diya em img =-- +--+ += errreere $7.00 _per_100 
56 re , ‘oils Out t, ed : Mazda Pilot Bulbs #44— 
ad on Boron Brasco _— ‘$45.00 ‘per 100 —y Packed 10 to box.......+...+- $ 4.25 per 100 
BB OBR. ccc ccccccccccccccccs Sten en Casten $38.50 per 1000 
6 ft. A.C. Cords with plug... . - $20.00 per 100 #40 & 46, pac ked 100 to. carto m.$ 4.25 pe 1m 


Astatic Low Pressure, curved arm, crystal pickup 
with Sapphire Stylus Permanent Needle, has car 


Single Pentode Midget Output Tran- formers for 


SOLA, 95Z6, ete. ........ sae ts of 2 
tridge which replaces LP6-LP21-LP23 14, Z6, etc ls S5e ea 
75 ea lots of 10, $33.50 Insulated Banana Plugs, solderless, s screw 
Standard Low Pressure Crystal Pic ickup connection, red or black. $10. OO per 100 
$2.50 ea.; lots of 10, $22.50 Insulated Banana Tie : Jacks, red or 
: Ses. eecvesce e00secessun ee oe 
Signal Corps Jacks 
Signal Corps Jacks, fits all] standard plues. Finest quality Midget Micas: 
Open circuit, Mallory type ScC-l, om of 001—.0001 ) 
Signal Corps Jack #JK 34A......$ 12.00 per 10 .002—.00025 | $5.00 
$100.00 per 1000 .005—.00005 ]mer 100 
Volume Controls, less Switch 1% in. shaft .006—.0005 
250,000 ohm. Tinned Copper Shielding—% in., %4 in., % in 
1 Meg eat $1.50 per 100 ft 
2 Me . 
= s = : Filter Choke—75 Mill.—250 ohm-% in. Core 
Kit of 50 assorted Bakelite ne, for % in 85c ea 
shaft, with set screws 2.50 per kit ; 
2000 ft. Spool #16 Solid Push Back Wire Filter Choke—50 Mill.—300 ohm-% in. Core 
$9.00 per spool 65¢ ea. 


June, 


MAIL ORDERS FILLED: 


1946 


25% DEPOSIT WITH ORDER, BALANCE C.0.D. REFERENCES—BANK OF 
AMERICA, SANTA MONICA & VERMONT AVE., LOS ANGELES, CAL. 
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Order from LAKE! 
Youll Make Neo Mistake! 


NOW 
AVAILABLE! 
Postwar 

, 2 Post 
RECORD- 


CHANGER 


With luxurious 
brown leatner- 
ette portable 
case, 15” L. x 
415” W. x 10” 
D. Latest electronic developments make this 
modern record-changer the finest on the mar 
ket today! 
List price 
Dealer’s net 


DE LUXE RECORD-CHANGER and 
AMPLIFIER CASE 


De luxe changer case with ample room for am- 


plifiler. Overall dimensions: 20” L. x 16” W 

x 10% H. Sturdily built of %” plywood, 

de luxe brass hardware throughout. Inside di- 

mensions: 154%” L. x 14%” W. x 94%” H 

BOD s-0ckterGdneeenatain dhe nde hone 2.95 
DeLuxe 


PHONO 
CABINET 


Covered in lux- 
urious, genuine 
brown leather- 
ette, has de- 
luxe brass 
hardware throughout, made completely of ply- 
wood with brown plastic handle, has padded 
top and bottom. Motor board 14” x 14%”. 


Overall dimensions 16”%L x15”Wx $8 95 
8” H. Your net price............. ° 5 
Portable Pho- 
nograph case 
in brown leath- 
priced at..... ° 
$7.95 
Also blank table cabinets of walnut veneer in 
the following sizes, with speaker opening on 


erette covering 
Inside dimen- 
sions 17%” 
long, 13” wide, 
7%” high. Has 
blank motor 
board and 
opening for 
speaker. As il- 
lustrated at 
left, specially 


left front side: (* Note: *7 has center speaker 
grill.) 

#1 — 844" Lx5¥o” Hx 4” D $1.95 
#2 —104" Lx6%” Hx 5” D $2.75 
#3 —13/2" Lx75%” Hx 6%” OD $3.25 
#7*—10%" Lx7” Hx 5/42” D $2.50 


*Speaker Opening in center of front side. 


types of radio cabinets and parts are 
available at Lake’s Lower 
prices. A large stock is listed 
in our catalog. 

SERVICEMEN—RETAILERS 
Join our customer list today. 


Dept. A 
rite for our NEW, 12 page, illustrated elaborate catalog! 


Lake Radio Sales Co. 


All 


615 W. Randolph Street 
Chicago 6, Ill. 
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“SUPER-3" 


Panel view of the receiver. Speaker, housing is shown at left. 


A three-tube regenerative type short-wave receiv- 


er that is simple in design and easy to construct. 


E HAVE occasionally re- 
ceived requests from our 
readers for circuit diagrams 


covering a small, inexpensive short- 
wave receiver which will give maxi- 
mum coverage without a large outlay 
of cash. 

A 3 tube, short-wave receiver which 
meets all of the above requirements 
has been designed and built by an 
avid DxXer, Jean-Marie Gauvreau of 
Quebec City, Canada. In the hopes 
that this design will meet the require- 
ments of other short-wave fans, Jean- 
Marie has made construction details 
and circuit diagrams available to our 
readers through this article. 

Mr. Gauvreau, who is now built 
his first receiver in 1940 and tore it 
down two years later. In September, 


29 


ae, 


1945, he “got the bug” again and de. 
cided to build this receiver which he 
calls “The Super-3”. Within three 
months of its completion, he had suc. 
cessfully DXed all continents with 
this receiver. 

The chassis is 742” x 5” x 3” and 
was salvaged from an old receiver. 
then cut to size. The front and side 
panels are of black masonite, 44” thick. 
The inside of the front panel is cov- 
ered with a thin sheet of tin to mini- 
mize body capacity which is quite an- 
noying on 25 and 19 meters. An all 
metal panel would help to eliminate 
this disturbance, but no such panel 
was available at the time this re- 
ceiver was built. 

A notch is cut in the top of the 
front panel in order that the shaft of 


Wiring diagram—if only phone operation is desired last stage can be omitted. 


2576G6T 


=] 
ur? ¥, —_ 
¥. rtrd w 


R,—3 megohm, '/, w. res. 
R.—1000 ohm, 2 ». res. 
R,—35000 ohm, var. res. 


R,—500,000 ohm var. res. with sw., S; 
R.—400 ohm, 1 w. res. 

R.—210 ohm res. in line cord 
R—50,000 ohm ¥Y) w. res. 

C,—35 pufd. var. cond. 

C.—140 puufd. vax. cond. 

C.—I15 uufd. var. cond. 

C,, Cy,—.000 1 ufd. mica cond. ” 
C.—4 ufd., 25 v. elec. cond. 


C——I10yufd., 25 v. elec. cond. 
C.—20 pufd., 150 ». elec. cond. 
Cy—40 ufd., 150 v. elec. cond. 
Cyor—-O5 ufd., 400 v. cond. 

T,, To—Interstage audio trans. 
CH,—15-30 hy., 60 ma., filter choke 
RFC—2.5 mh., r.f. choke 
S,—On-off sw. 

S.—Stand-by toggle sw. 

Ji, J.—Closed circuit jack 
I1—6C8G tube 

I1—43 tube 

1—25Z6GT tube 
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One of the largest and finest assortments of dealer helps 
and sales promotional material ever offered to radio service 
dealers is now available from National Union Distributors. 
Here are business-builders for practically every need of the 
radio service engineer. All are smartly designed in the most 
modern styles. Many are offered with personalized imprint 
of your name and address. Let N. U. help you advertise 
your business, find new customers and increase your sales. 


Ask Your N. U. Distributor Today 


Newark 2, New Jersey 


BUSINESS BUILDERS 

e Window Decals 

@ Book Matches 

@ Dummy Cartons 

@ Stationery 

@ Job Tickets 

@ Embosograf Signs 

e@ Newspaper Ad Mats 
@ Telephone Ad Mats 


@ Cartoon Cards 


@ Window Displays 
@ Outdoor Signs 


@ Indoor Signs 


®@ Trouble Finder Folders 


@ Battery Cross-Indexes 


TECHNICAL HELPS 


@ Electronic Engineers 
Reference Manuals 


@ Service Engineering 
Bulletins 


@ Uniballast Manuals 


@ Visual Aid Vacuum 
Tube Charts 


@ Imprinted Scotch Tape 
@ 4 Purpose Tube Decals 


@ Shop Coats 


Transmitting, Cathode Ray, Receiving, Special Purpose Tubes + Condensers + Volume Controls « Photo Electric Cells « Panel Lamps « Flashlight Bulbs 
dune, 


1946 
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GOV'T SURPLUS 


AT BARGAIN PRICES! 
CONDENSERS 


25 Mfd 400 vdc can Spr. .ccccccccccees s 0.45 
-25 Mfd 600 vdc can Sol. .ccccccccccecs 6 
1. Mfd 500 vde (pyr. G. E, 23f303) 1.00 
.85 Mid 600 vde rd can aero (55850) 14%x ° 
My 
5.5 Mid 400 vde th rect cam ..... 39 
4. Mfd 600 vde ¢ Ge ceccecces 1.7 
8 Mfd 600 vde C—D Oil ....... 7:33 
U5zl5x15—450 V. Dry. .ccccccccces-cosess 1.25 
05 ce 000 vde inv. mtg. GE pyr 14x 
1% erassesestucssepezases it .70 
25 3 itd Bt )00 vde inv. mtg GE pyr x 
iis MT  <ececdeeceneeeensesseseeses .80 
.4 Mfd 1500 vde WE Oil oe. seer eee eens -B9 
-11 Mtd 7000 vde GE ; oun tS 
25 Mfd 20000 vde C—D eae ¥ 
2 Mfd 220 Vac C—D ee 9:39 
500 Mfd 200 vde rd 2x4% bakel case.... 295 
COMPENSATED Com. 


25 Mfd 200 vde WE oil 0 to +55 C. .50 
535 Mfd 200 vde WE oil 0 to +55 C. ‘d 8 
1 Mfd 200 vde WE oil 40 to +65 c oF 
2.16 Mtd 400 vde WE oil Oto 55C... 1.00 
4 Mfd 1500 WE oil —50 to +85 C..... .70 
Acorn tubes 954, 955, 956, etc. .......ee6- S$ 1.15 
BO4 Th perlect. cccccccccccccccscccccsccce 13 33 
25 DO FE Pate ccccccccccccccsocececcescs 10. 2 
G& BPI Syl. cccccccccccscccccvcccccccsccce 9.9 
Ie . Seknde+6080080+eneuneenaee 288 
Mag Foe & def Coils for 5 FPT. 2. 
KLYSTRONS 723 ee eet haat ces 0.00 
Klys trons, UNF CONVERTER 3 CM. with 
S—HACT SD cccccccesrsecesesscsessesseses 10.00 
Micr o- wave fittings, all types. 
BC 496 15 tube UHF RCVR. 201—210 Me 
easily converted to television Bands, with 
Geeta WE ccccccccdccccecesseecesccosess 5.00 
BC-435 Li Pwr Modulator with 8—304 TL 
3-250 T1 Tubes... .cccccccccccccsccccces 99.0 
ern Sr Me 8. eccaan egnanee 35.0 
BU-412 5” Oscilloscope WE 115 Vopr with 
conversion dia. & Imstr. .....0-.ece0-. 9.50 
BC 78—B Boonton Sig Gen—15 to 55 Me 
BO to 230 MO USO. ccccccscssceccoscs 55.00 
COL L INS ART—13 new XMTR used on 
B—29 XTal Calib, CW—225 Watts; 
phone 180) watts; freq 1.8-28 BMe..ccssss .0o0 
Navy Revr New RB1-3 freq 15-600 KC7 
tubes, 115 Y GR e cosccceccvcccuccesseses 59.00 
as: | H. V. Plate 
ws Yfmrs. 

415 V/S60 vet 
51u Mia oil 
ostnnas $7.5 

115 V/2750 v 
750 M. A 
oil U. SN. 
spec. $45.00 
5 V/750 vet 
110 M/6. 3N 
—5A/5V 3A 
seesees $6.95 

we iy! FIL 

5 V/5 V— 


IISA .95 
GE Modulation 


3600 V 


5 "M: A./2.¢ 

CO—ax RG—SU, 72 ohms per ft. ........-. {Oo 
500 New Revrs B C 603 with manual semi 

ompl, less ar table cond and pwr unit— 

$4.50 ; unreesendeseeekes tccenens .00 
Rela 113 ) ac. 10A DPDT ISOLANTITE 

BRE IGES cscccccccnccceqedssedgenecercocce .00 
Throat m vike » ittons, gold plated.........+. ann 
Lip mike ‘ons, gold plated.......+-+++e- BS 
Visors, leat nar or 5 inch scopes........eee 1.0 


ASSORTED RADIO HARDWARE 


1000 pir ed screws such as 632, 832, 
various ler S, nuts, washers, lugs, Grose: 
ets inst on washers—eve rything for the 


eS assort 


builder ‘and SOTVICEMAM. ccccccccccccccees .49 
200 RESISTORS 
Assorted mixture in 4%, %, and 1 watt range 
from 100 ohms to 1 meg. ...ceecseceeeees 6.25 
50 MICA COND. KIT 


400 and 600V 


In 12 sizes such as .0005-.0008-.001-.01 etc. $4.65 


SEND FOR PARTS LIST 


All merchandise guaranteed. Mail orders promptly 

filled. All prices F.0.B. New York City. 

Money Order or Check. Crating and shipping 
charges sent C.0.D. 


COMMUNICATIONS 
EQUIPMENT CO. 


131 LIBERTY ST., N. Y. C. (7) 
TELEPHONE WH 4-7658 


condenser C, might be free (not 
grounded). The fact that the an- 
tenna condenser is on the front panel 
adds to body capacity effect so, if pos- 
sible, this condenser should be mounted 
at the rear of the unit. 

The front panel is held by means of 
four angle brackets, installed at the 
top and bottom. The sides and panel 
provide a strong construction which 
will allow the set to be carried with- 
out bending of the panel. 

Any 4-prong, plug-in coils with 
tickler and grid winding will do. In 
practice, the tickler coil is wound at 
the ground end of the grid coil. 

The jacks, J; and J:2, are two nor- 
mally closed circuit jacks. J; accom- 
modates the phones and when the 
phones are inserted in this jack, the 
output stage is disconnected and the 
speaker is silenced. When both plugs 
are removed from the jacks, the jacks 
are closed. This feature is important 
in the plate circuit of the 43 tube, be- 
cause operating the set without the 
plate circuit closed would damage the 
screen grid of the tube. 

The speaker is an 8” permanent 
magnet speaker with a 20 ounce mag- 
net. The speaker represented the 
largest single item of cost in this re- 
ceiver. Mr. Gauvreau built the speaker 
enclosure himself and covered the 
sides with leatherette. The front of 
the housing is of plywood which has 
been varnished. A smaller speaker 
could have been substituted here, at a 
sacrifice of tonal quality. 

The antenna is, at present, a tem- 
porary affair consisting of a 29 foot 
span of wire, running E-W, plus 10 
feet of wire for lead-in and located 
20 feet from the ground. This anten- 
na is to be replaced by a permanent 
structure when warmer weather 
makes it practical to work out of 
doors for longer periods of time. 

The tubes selected for this receiver, 
a 6C8G, a 43, and a 25Z6GT, can be 
replaced by equivalent 6F8, 25A6, and 
25Z5-25Z6, etc. without changing the 
values of any of the components. 

There are several features of this 
receiver which perhaps need explain- 


Rear view of the completed receiver, 


ing. Resistor, R:, in the plate circyijt 
of the detector tube is used to smooth 
out the operation of the regeneration 
control, but may be eliminated if de. 
sired. The value of 5000 ohms for the 
regeneration control gives very quiet 
operation. 

The detector tube, 6C8G, is shielded, 
as is the grid wire from cap to grid 
leak. This gives hum free operation. 

The variable condenser, C,, can be 
replaced by a small padder, 3-30 sufd, 
if desired but this condenser was used 
because it was easier to adjust the 
set for different antennas without the 
use of a screwdriver. 

The filter choke and transformer, T,, 
are placed on top of the chassis. 1, 
is on the underside, while the output 
transformer is mounted on the 
speaker. 

The bandspread condenser, C:, gives 
full bandspread on all bands. This 
bandspread condenser has a _ large 
black bakelite dial which is easy to 
tune. The main tuning dial is an 
ordinary flat, engraved metal dial 
with pointer knob. 

The regeneration control is not con- 
ventional and those building the re- 
ceiver should study the diagram care- 
fully. 

It should also be noted that both 
jacks are hot with d.c. and when an 
all metal panel is used it is important 
that C., R,, J; and J: be insulated. 

(Continued on page 88) 


Mechanical layout of receiver housing. Location of panel controls are shown. 
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RADIO NEWS 


BEAM POWER PENTODE 


NOTE TO DESIGN ENGINEERS—With all the advan- 
vantages of the Lewis AT-257 (4E27) —enormous power 
gain, great circuit flexibility-the new AT-257C has a “plus” 
factor you will be interested in. The addition of Zirconium 
coating to the anode has enabled Lewis Electronics to re- 
announce this versatile 75 watt beam pentode in the 125 
watt class. 


By nearly doubling the plate dissipation of the 4E27, the 
usefulness of this already popular tube is further extended. 
May we recommend that you consider the use of the Lewis 
AT-257C in fixed or mobile radio equipment you are now 
designing? A note to Lewis Electronics, Los Gatos, Cali- 
fornia, will bring further particulars. 


Filament Voltage 5 Volts Plate Dissipation 125 Watts 


Filament Current 7.5 Amps. Jumbo 7-pin Metal Sleeve Bayonet 


* 
Lewis ELECTRONICS 


LOS Gatos 


Subsidiary of Ai reon/ MANUFACTURING CORPORATION 


June, 1946 


———— 


» —Wis ELectRONics 
) Fo 


Aine > SUBSIDIARY OF ario® 
ON/ MANUFACTURING CORPOR 


TYPE aT-257C 


EIN U.S.A 
= 
} WH 
| 


i 
Lewis Electronics at LosGatos, 
California,is prepared to build 
transmitting, rectifying, indus- 
trial or special purpose vacuum 
tubes to your specifications. 


* CALIFORNIA 
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FAST, EASY WAY ! 


Complete, easy 


instructions for 


diagnosing and repairing com- 


mon troubles in 


practically every 


home and car radio in use today 


have to be an 
of costly test 
NOT when 


You don't 
have a lot 
most radios 


finger tips. Bothered with 


**‘Noises’’ on another? 
whatnot? Just look up the 
the 401t-page Case History 


Nine times out of ten, it will tell you EXACTLY what the 
and EXACTLY how to fix it oO 
The 


trouble is 
needless tedious testing! 


NOT A STUDY BOOK! 


equipment 
you have A. A 
mous RADIO TROUBLESHOOTER’S HANDBOOK at your 
‘‘fading’’ on ? 
‘Poor volume?’’ A 


You don’t have to 
in order to repair 
Ghirardi’s fa- 


expert! 


a certain f 
‘“‘dead’’ set or 
receiver's make and model in 
Section of the HANDBOOK 


No lost time! N 


HANDBOOK tells you—au- RADIO TROUBLESHOOTER ’S 


tomatically! HANDBOOK will pay for itself in 
. time saved the first time you use it! 

Over 300 additional big manual-size pages contain other “Thanks to the HANDBOOK, I re- 
invaluable radio service data—Color Codes, Tube Data, paired my radio an hour after it had 
Tube and Part Substitutions, I-F alignment and Trans heen returned as ‘unrepairable’ by 
former information and literally dozens of charts, graphs a local radio shop,” writes J. L. Fiz- 
diagrams, data and helpful hints that will help you repair zell of Kansas City. ‘“‘The Case Ilis- 
any radio ever made EASIER, BETTER and TWICE AS tories take you right to the trouble 
FAST! Weighs over 4 Ibs Only $5—and you actually and save hours of testing.’’ says 


don't risk a cent. 


GET WHERE THE 
BIG MONEY IS! 
MODERN 


Ghirardi’s 


RADIO SERVICING is 
the only single, inex- 
pensive book giving a 


complete course in elec- 
tronic servicing by sci- 
entific professional 
methods. Contains oer 
706 clear illustrations. 
Quick to read—easy to 
understand. 


MAIL ORDER... Rush Coupon Now! 


within 5 


[] RADIO TROUBLESHOOT- 
ER'S HANDBOOK $6 
(35.50 foreign) 


over 


the two ($10.50 foreign). 
Name 


Address 


City & Dist 


5-DAY MONEY-BACK GUARANTEE. 


Murray Hill Books, Inc., Dept. RN-66 
232 Madison Ave., New York 16, N. Y. 


days if not satisfied. 


[] MONEY-SAVING COMBINATION OFFER: 
2040 pages of the finest service data—only 39.5 


Julius Siske, Jr., of Maryland. 


Prepare for a Real Future 
in PROFESSIONAL 
RADIO-ELECTRONIC 


REPAIR WORK 


LEARN AT HOME . . . without an Instructor 


Who will service the millions of new radios and complicated tele- 
vision, F-M and facsimile equipment to be sold within the next few 
years’ Who will install and ser the countless electronic de- 
vices now going into industry? Never before has there been such 


vice 


a demand for professionally-trained technicians who know. their 
stuff—and this means training of exactly the type that A. A 
Ghirardi gives you in his big 1300-page, profusely illustrated MOD- 
ERN RADIO SERVICING It is the ideal book for home study! 


Explains all types of service test instruments 
how to make preliminary trouble checks; how to analyze circuits 
scientifically ; how to troubleshoot; how to repair or replace parts 
or make substitutions ; how to install equipment—and literally hun- 


how to use each one; 


dreds of additional subjects including How to Start and Operate a 
Successful Service Business of Your Own 
BACK GUARANTEE 


Sold on 5-DAY MONEY 
Send coupon today! 


GET BOTH BOOKS 


You can’t lose. 


AT A BARGAIN 


[] Enclosed find $...... for books checked; or ' 
CJ send C.0.D. (no foreign C.O.D.’s) for this amount plus SPECIAL OFFER! 
postage. It is understood I may return the books for refund Let Ghirardi’s RADIO TROU- 


BLESHOOTER'’S HANDBOOK 
save you time and money on 
common radio service jobs—let 
MODERN RADIO SERVIC- 
ING train you for complete 
professional, electronic service 
training! — Get BOTH BIG 
BOOKS at the special price of 
only $9.50 for the two Use 
coupon today. Check ‘‘MONEY- 
SAVING COMBINATION OF- 
FER.’’ 


(0 MODERN RADIO 
SERVICING 
$5 ($5.50 foreign 
Both big books, 
0 for 


5-DAY MONEY-BACK GUARANTEE 
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PAYS FOR ITSELF Pxendo/ 


Voltage Cireuits 


! 
| Television 
(Continued from page 52) 


ry 
the sweep oscillators and compensates 
for other frequency response failings, 
This method of correcting linearity 
differs from those previously discusseq 
because it depends on the frequency 
response characteristic of an imped. 
ance network. The composition of the 
saw-tooth is such that the frequency 
of the change in voltage becomes jn. 
creasingly higher as the voltage apex 
of the saw-tooth is approached. It js 
here that the frequency response drops 
off and the waveform begins to round 
off. Another source of distortion js 
low value coupling capacitors which 
must be used to couple deflection am. 
plifiers to deflection plates without ex. 
cessive d.c. leakage. In this case some 
of the lows are lost. Thus, at the 
proper frequencies the linearity net. 
works apply a greater voltage to the 
grid of the deflection amplifiers to 
compensate for losses in other por. 
tions of the sweep amplifiers. 

The deflection amplifiers have push- 
pull output connections with equal but 
out-of-phase saw-tooth voltages devel- 
oped across the equal value load re. 
sistors (25) and (26). Since the pic- 
ture tube uses electrostatic deflection 
it is only necessary to apply a saw- 
tooth voltage to the deflection plates, 
Consequently, the outputs of the de- 
flection amplifiers are capacitively- 
coupled to the deflection plates and 
no output transformer is necessary, 
The input of the deflection amplifiers 
are single-ended, the output of the 
first triode section excites one of the 
deflection plates as well as applying 
a small grid voltage to the second 


section. Output of the second section 
excites the other plate. Values of 


component parts are carefully chosen 
to have approximately equal outputs 
from both triode sections of each de- 
flection amplifier. 

The brightness control is a poten- 
tiometer which, in series with another 
resistor, shunts the low-voltage power 
supply. The required voltage is taken 
off the divider and impressed on the 
cathode of the picture tube. 

The remainder of the picture tube 
operating voltages are taken off a 
high-resistance divider which shunts 
the series connected low and high 
voltage supplies. Proper focusing po- 
tential reaches the first anode of the 
picture-tube through a variable po- 
tentiometer (28) in the divider. Sec- 
ond anode potential is taken off al- 
most at the most positive point (29) 
on the divider; some variation about 


this point is necessary to obtain 
proper centering. 
The high-voltage supply for the 


small five-inch tube consists of a sin- 
gle rectifier and an RC filter. A small 
resistor is inserted between rectifier 
plate and transformer to protect the 
high-voltage winding in case of a tube 
or filter circuit short. 

The final part of the review is a list 


RADIO NEWS 


Some of these are defi- | 
nitions which have been expanded 
upon, put which appear basically in 
the FCC “Standards of Good Engi- 
neering Practice for Television Broad- 


of definitions. 


“THIS EASY, INEXPENSIVE BOOK 
WILL GIVE YOU a Complete Mastery 


res . ” 
Bs cast Stations. 
ity 1. Amplitude Modulation (AM) 
ty | ans a system of modulation in OF BASIC RADIO-ELECT 4 
am which the envelope of the transmitted : RONICS 
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he the waveform of the signal to be 
icy transmitted. The picture carrier is 
i. amplitude modulated. 
ex 9 Frequency Modulation (FM) 
is means a system of modulation of a 
)ps radio signal in which the frequency 
me of the carrier wave is varied in ac- 
is cordance with the signal to be trans- 
ch mitted, while the amplitude of the 
m- carrier remains constant. The sound 
PX. carrier is frequency-modulated. 
mal 3. Aspect Ratio means the numer- 
the ical ratio of the frame width to frame 
~ height as transmitted. The standard 
the ratio is four units horizontally to 
to three units vertically. 
or. 4. Black Level means the ampli- 
tude of the modulating signal corre- 
sh. sponding to the scanning of a black 
yut area in the transmitted picture. When 
el. the received signal reaches this level career im RADIO TELRVI- 
re- the picture-tube control grid is biased es Betore spending . 
: ub a i) Oo mone rye j . 
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HENRY 
RADIO 


Do business with the big- 
gest and one of the best in 
the field. Enter your orders 
for the following: 


Seystder G. S47... cccccccseccs $ 33.50 
Heliierafters S22R....cccccece 74.50 
Hallicrafters S39............ 110.00 
Hallicrafters SX-25........... 94.50 
Hallicrafters SX-28A.......... 223.00 
Hollicrafters S3BB..... .ccccese 39.50 
Hallicrafters S40............. 79.50 
National N-2-40C ............ 225.00 
National One-Ten............ 56.10 
National HRO Sr...........++ 197.70 
PEED cocsnasccnescesececss 166.00 
Hammarlund HQ129X ........ 129.00 
Hammariund Super Pro....... 318.00 
HT-9 transmitter ...... 250.00 
HT-6 transmitter.........-.-- 110.00 


Some model; are available ‘or immediate -hipment, 


S MORE and more receiv- 
om become available Bob 
Henry will be able to serve 
you better and better. By deal- 
ing with the world’s largest 
distributor of short wave re- 
ceivers you are assured of the 
fastest delivery possible and 
the best of service. 


Enter your reservation now. 
You can trade in your present 
receiver. You can order on 
our 6% terms. You can de- 
pend on Bob Henry also for 
a wide assortment and the 
best values in crystals, trans- 
mi‘ting tubes, microphones, 
test equipment etc. Your in- 
quiries welcomed. 


BOB HENRY 
W9ARA 


HENRY RADIO 


BUTLER, MISSOURI AND 
LOS ANGELES 25, CALIF. 


“WORLD'S LARGEST DISTRIBUTORS 
OF SHORT WAVE RECEIVERS” 
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called video frequency, means the fre- 
quency of the signal resulting from 
television scanning. This represents 
truly a video frequency for it is a sig- 
nal which is conveying light informa- 
tion. An amplifier which passes the 
visual signal is called a video ampli- 
fier. Video amplifiers also amplify 
pulses and other non-sinousoidal 
waveforms because of their ability to 
pass very low and very high frequency 
components of a waveform. 

(To be continued) 


Motor-Driven Antenna 
(Continued from page 39) 


protection is thus afforded the pole. 
I plan to apply the creosote to the 
wicks about every six months to pre- 
vent any possibility of rotting. 

I erected the main pole at the rear 
of my residence, as shown in the il- 
lustration, using the roof angle of the 
house as a means of bracing the main 
pole. Actually only about fifteen feet 
of the main pole is free to move with 
the wind. I used several guy wires 
to strengthen the main pole, but they 
are not absolutely necessary as the 
movable array is very well balanced. 
When it is not possible or convenient 
to mount the main pole against a part 
of the house or building I would sug- 
gest that the completed structure be 
very well guyed with heavy wire, pre- 
ferably at about one-third and two- 
thirds of the main pole height above 
ground. This is necessary due to the 
weight of the entire top structure. 
The weight of the header is about 20 
to 25 pounds. 

After the main pole was erected 
and in place I used a temporary pul- 
ley to raise the “header” to the top 
of the pole. Two eye-bolts in the 
main pole (one 6” from the top, the 
other 2’0”from the top) were used to 
receive a three foot heavy rod. This 
rod was bent at the top in a V shape, 
and was inserted in the eye-bolts for 
the raising process. It was later re- 
moved when the “header” had been 


permanently mounted. The eye-bolty 
were left in for possible future Use 

After the “header” had been g 
tached I connected the lead-in wi ‘ 
to the antenna rods and loading Coils 
The feeder was left in a loose loop 
and was connected to the main pole 
about three feet below the top of the 
main pole. Sufficient slack was there. 
by allowed to permit one full reyoly. 
tion of the antenna unit on the 
“header.” After one full revolution 
it is necessary to stop, and reverse 
the motor to obtain other desired gj. 
rections. Some type of indicating de. 
vice was therefore needed to show the 
exact position of the directional ar 
ray. Such a device should be locateq 
in the radio shack for convenience. 

After quite a bit of experimentation 
I decided upon a mechanical indicat. 
ing device. The vertical drive shat 
on the main pole makes 12 revolutions 
for each complete revolution of the 
antenna “header.” I attached one 
end of a piece of copper dial cable to 
this vertical drive shaft, and they 
brought the dial cable through copper 
tubing into the house and directly to 
my shack—a distance of about twelve 
feet. I fastened a plumb bob to the 
free end of the dial cable (in the 
shack) and then marked a position 
scale on the wall of the shack to cor. 
respond with various positions of the 
antenna “header.” The exterior end 
of the dial cable was wound around 
the drive shaft. As the shaft turns 
the plumb bob on the other end of 
the dial cable travels up and down 
a distance of about three feet for the 
compass circle of 360 degrees. An jl. 
lustration of this gadget is shown, 
All motor starting and_ reversing 
switches are located on a panel in the 
shack. 

As to cost and obtaining parts, I 
think this type of directive array can 
be constructed very economically. The 
automobile hub, ring gear, starter 
gear and iron plate were obtained 
completely assembled for about $12.0 
The cost of shafting, with all neces- 
sary couplers, amounted to $40. 


Ordinary awning gear boxes are used to turn the corner and give proper driving turn ratio, 
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Roraiaxk-O- Guicle 
10¢ at all IRC Distributors 


June, 1946 


Canadian Licensee: International Resistance Co 


RESISTANCE RANGES RIGHT AT YOUR FINGERTIPS 
EASY TO TELL AT A GLANCE! 


HERE'S SOMETHING NEW—The RESIST-O-GUIDE, a prac- 
tical aid in resistor range identification for every Radio 
Serviceman, Ham, Electrical Designer and Electronic 
Engineer. 


To use the pocket size RESIST-O-GUIDE simply turn 
its three wheels to correspond with the color code on any 
composition-type resistor—the standard RMA range is 
automatically and accurately indicated. Readings are 
direct...mno cumbersome calculations! Or, turn the 
wheels to indicate any desired standard range, and you 
are immediately shown the correct color coding. 


The RESIST-O-GUIDE is convenient and accurate—and 
varnished for durability. To get the RESIST-O-GUIDE 
contact your IRC distributor —it’s not sold elsewhere. 
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INTERNATIONAL RESISTANCE CO. 


401 N. BROAD ST., PHILADELPHIA 8, PA. 


Ltd., Toronto 
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Philco’s No. 1 
Wiring Secret! 


No change in grip— 
No other tools needed 


The experts use these all-purpose 
Pliers for faster, easier, better 
wiring. Try it—the perfect “all in one” 
tool for cutting wire, removing insula- 
tion, wrapping wire, trimming excess. 
You'll say it’s a crackerjack! 


GRIP-TOOTH R 
ENDS es 
BROAD 

CRUSHER JAWS 


Crem OLSON 


rec- 
ned § complet’ 
, inst 


| ane 


73 E. Mill St., Dept. 24, Akron, Ohio 


(No C.O.D. Orders.) 


Write for our monthly 


BARGAIN CATALOGS 


All-Purpose Radio Pliers @ $1.95 postpaid. | enclose 


They're free! 


| 


| 


| 
| 
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Constructional details of the header, 


Used awning gear boxes were ob. 
tained for only $2.50. The 6” x ¢& 
main pole cost approximately $12.9 
A suitable driving motor can be ob 
tained for $5 or less. The antenna 
radiating rods will be an additionaj 
cost, depending upon the type desired 
I have used this type of rotating de. 
vice for some time now and haye 
found it very practical and faultless 
in operation. Although I use it for 
transmitting I find its greatest use jp 
receiving DX. By merely rotating the 
antenna I can get selectivity fa 
greater than I could expect from any 
make of receiver. . 
My 800 watt rig has put out a good 
signal with this type of antenna. It 
uses 2—250T’s in the output, driven by 
T55’s; a 47 crystal and 801 buffer. 
doubler complete the tube line-up, 
This type of rotating device can 
also be used with any kind of close. 
spaced array antenna system, it being 
only necessary to alter the dimensions 
of the 2” x 4” mounting pieces which 
are attached to the movable “header.” 
With reasonable care in construction 
I believe any ham Can enjoy a really 
selective directional antenna array. 
The most important work that the 
array accomplishes is to receive weak 
badly QRM’d signals. The old adage, 
“You can’t work ’em, if you can’t hear 
’em” still holds true. By swinging the 
array towards the incoming signal, the 
interfering signals drop down farther 
and farther and sometimes even con- 
pletely out. Meanwhile the station 
you want to hear comes up out of the 
background noise until it seems that 
it is the only signal on the band. The 
advantages of this have been s 
marked that I have been able to work 
stations I have only had the hick te 
work when one or more of the inter- 
fering stations were off the air. It 
has increased my DX quota over 4 
1000%~ since its erection. 


ie 


DRY BATTERY TESTER 


F IT is necessary to test dry batterie 

when no commercial tester is ob 
tainable, a 15 or 20 mil. meter may 
used (any cheap meter will do). Com 
nect a resistor in series with the meter 
to give approximately a 34 scale readint 
with a new battery. You can now com 
pare old batteries against this reading. 
This tests the battery under a fait 
load and thus gives a good indication 
of the battery’s condition. 
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Save Up to 50% in Servicing Time! 


V 


dane, 19416 


From 2 to 12 clear photos of 
the chassis, identifying each 
component part for imme- 
diate checking or replace- 
ment, 


Complete specifications on 
each component, including 
manufacturer’s part num- 
ber, available replacement 
type or types and valuable 
installation notes. 

A keyed reference align- 
ment procedure for the 
individual set, with adjust- 
ment frequencies and 
recommended standard 
connections. 


Complete voltage analysis 
of receiver. 


Complete resistance analy- 
sis of receiver. 


Complete stage gain meas- 
urement data. 


Schematic diagram. 


If you think it’s going to be easy to service 
the 1,000 or more radio sets soon to come 
off production lines, read no further! The 
Howard W. Sams PhotoFact Service is 
designed for men who know there’s a 
tough time ahead—who need and want 
better service information. 

The Sams PhotoFact Service provides 
such information in the form of reliable, 
fact-filled, illustrated folders that can save 
as much as 50% of your servicing time. 
Every post-war radio is visualized in photo- 
graphs... every part listed and numbered 
. .. every servicing shortcut and installa- 
tion fact fully set down! No matter how 
complicated the set, or how new the com- 
ponents, you have the whole story right in 
front of you. 

You get from 30 to 50 such PhotoFact 
Folders at a time. The Folders come to 


you in handy folios at a cost of only $1.50 
for each group! They cover all new sets 
as they reach the market. 

Think of it! An absolutely fool-proof 
visual method of giving you the exact in- 
formation you want, where you want it, 
when you want it, for as little as three 
cents per new radio model! And every bit 
of information is compiled by experts 
from an examination of the actual re- 
ceiver itself—not from standard service 
data! The Howard W. Sams PhotoFact 
Service starts June 15. Reserve your Photo- 
Fact service now! 


lsc, Wembershife in 
HOWARD W. SAMS INSTITUTE 


Answers to hard service problems! Economical shop 
practices! How to get more customers! These and 
many other subjects covered by 30 top notch spe- 
cialists! Complete facts with PhotoFact Folio No.1. 


Cut This Out and Mail It to Your Distributor! If you do not know his name and address, send 
it directly to Howard W. Sams & Co., Inc. 2924 East Washington Street, Indianapolis 6, 
Indiana, and we will see that your nearest distributor gets it. 


CHECK ONE SQUARE 


PLEASE PRINT 


sseyeapannnne 


for me. 


lication date, June 15, 1946) 


Name 


City 


C] Yes, by all means reserve every issue of the Howard W. Sams PhotoFact Folio Service 


C] Send complete information and reservation card. 


C] My (check) (money order) (cash) for $1.50 is enclosed for PhotoFact Folio No. 1. (Pub- 
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Address. 


State 


Company Name 


My Distributor’s Name 
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ATLAS SOUND 


Equipment 


Zeady or YOU 


PROJECTOR 


i 
column. 


360 RADIAL, 

CHANDELIER 

| PROJECTORS 
Double Reentrant. For 
driver units. 3 and 4 


foot air column lengths. 


DRIVER UNITS 


Various Power Handling 
Capacities. Newest 
types of Indestructible 
Phenolic Diaphragms. 


MINIATURE TYPE RE- 
ENTRANT PROJECTORS 
—BOOSTER SPEAKERS 


Weath- 
er-proof. Complete with 

Driver Unit and Univer- 
sal Bracket. 


High-efficiency, 


ICS and CHANDELIER 
BAFFLES for all size 
| cone speakers. Wooden 
' and Metal Cone Speaker 


rying Cases, Loud 
| speaker Support Stands 
and Brackets. 
| 
' 


MICROPHONE 
SUPPORT STANDS 


20 types and sizes. All 
_ Fittings, Adaptors and 
| Accessories. Floor 
Stands, Desk Stands, 
Banquet Stands, Boom 
Stands. 


8 he 


Write for New Illustrated 


Catalog Sheets. 


TLAS SOUND 


CORPORATION 
1447 39th St., Brooklyn 18, N. Y. 
RS RNIN 


Many sizes. From 15 in. | 
air column to 6 foot air 


Enclosures, Baffles, Car- | 


Simple Rack Speeds 


repair jobs brought to them 
because the time required in checking 
and handling the job is less profitable 
than straight radio repairing. This 
is especially true in the case of record 
changers and players where repair or 
adjustment is required in the mechan- 
ical or non-radio part of the unit. 
What radio serviceman hasn't 
cussed mentally (and many times vo- 
cally) when trying to check the op- 
eration of an automatic record 


| changer out of its cabinet and propped 


CONE TYPE PARABOL- 


up on his workbench ? 

An excellent solution to the prob- 
lem of handling record player repairs 
is this simple and easily built repair 
rack developed by Lou Merle, owner 
of the Merle Radio Company in Plain- 
field, N. J. 

The rack is made up of four pieces 
of scrap 1” x1” angle iron. Two pieces 
18” long are required for the side 
arms. These two lengths, each orig- 
inally 24” long, are cut and bent to 
form the side arms and back support. 

Before bending the 24” lengths, 
holes should be drilled in the six inch 
section to accommodate the screws or 
bolts which will hold the rack to the 
wall and the 3” slots should be cut in 
the forward end of the 18” section. 
Fig. 1C shows a 24” section with seg- 
ment removed for bending and Fig. 
1D pictures the section bent to pro- 
vide the side arm and back support 
with bar to hold the section rigid. 

The completed assembly is shown 
in Fig. 2. Here it will be noticed that 


| the movement of the front arm, pro- 


vided by the three inch long slots, per- 
mits the changer to be locked in place 
between the front and rear arms. 

It was discovered that the pickup 


Fig. 1. 


. instruments. 


Mechanical details for constructing record changer rack. 


Record Changer Repairs 


ANY radio service dealers 
i frown upon some types of 
DOUBLE REENTRANT | 


Fig. 2. Under chassis observation of 
the changer’s operation is convenient 
with this repair rack. Lou Merle uses 
neon handlamp to adjust record player. 


arms on some automatic changers 
would not clear the 1” vertical sec. 
tion of the rear arm. To provide the 
necessary clearance a 14” wood square 
strip was fastened in the rear arm as 
shown in Fig. 1A. 

In the Merle shop the rack is 
mounted in a corner of the shop about 
68” above the floor. A small, movable 
platform 8” high, is kept under the 
rack. When checking a changer in 
operation the repairman can observe 
the mechanism underneath the 
changer table while standing on the 
floor and, by stepping on the platform, 
can quickly see the components on 
the top side of the unit. 

To conserve time and steps a small 
but complete workbench is_ within 
reach of the rack. This bench is com- 
pletely equipped with tools and test 


it 


1”x1” angle irons are used. 


WOOD RISER PLACED 
IN BACK ARM TO RAISE 
ARM ON AUTO CHANGER 
TO CLEAR TOP 
OF ANGLE IRON 


(A) 


RAPID ADJUSTMENT AND LOCKING OF FRONT SUPPORT. 
(8) 


3" SLOTS DRILLED IN SIDE ARMS PERMIT ADJUSTMENT OF FRONT 
CROSS-ARM TO ACCOMODATE VARIOUS-SIZED PLAYER TABLES. 
ROUND HEAD, SQUARE NECK BOLTS WITH WING. NUTS PERMIT . 


SEGMENT REMOVED FROM 24° 
LENGTHS WHICH, WHEN BENT, 
FORM SIDE ARM @ BACK SUP- 


ie 6"—o 
a 


a 


AFTER BENDING, DRILL 
FOR STEEL BAR 
SUPPORT FOR SIDE 
ARMS. 


(0) 
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growth of the Hytron develop- 
ary-type beam tetrode. Standby 


ment type HDS59) is a filament 


electrode potentials are simul 


taneously applied. 
In vhf equipment, the 2E30 is ideal 
multiplier, or audio frequency 
2E30 is a transmitting tu 
Check its versatility an 
discover that the 2E3 


as a class C oscillator, frequency 
amplifier, Important to you—the 
be—not just a re-hashed receiving type 
d its many features. Quite Possibly you will 


0 was built to order for you too 


HYTRON TYPE 2E30 


Instant-Heating Miniature Beam Tetrode 


KGa Sa iv ewan MANION Oxide coated 
Potential, a-c or d-c........... 6.0 + 10% volts FEATURES THE 2E30 OFFERS YOU 
Current... 2-22-22 eee eee ee ee eres 0.7 ampere 
Grid-plate capacitance................- 0.5 mmfd Designed, manufactured, and tested for transmitting 
Input capacitance. ..................- 10.0 mmfd : : 3 ae 
Output capacitance. ..................- 5.0 mmfd Special testing controls assure interchangeability* 
4 ll length 25% i . 
erall len Fe a a aa fig eect Reng vali ail cia i a . em" e 
de omni PT," Oscillator, frequency multiplier, or a-f amplifier 
«laden seed alah tbc -)§ cain Reteen Fee » Filament power is fully adequate for transmitting 
D-c plate potential... ............. - 250 volts max * 1/10 watt driving power for 4 watts output at 80 mc | 
-grid potential. ........... 250 volts ma nee | 
oe xsatsmax 6 10 watts plate dissipation—surplus reserve for vhf | 
| D-c screen-grid input power ......... 2.5 watts max * Miniature bulb saves space and has low base losses 
| Plate dissipation ..........-..+----++- 10 watts max 
DUTPUT PICAL OPERATION * Low lead inductance and capacitance—ideal for vhf 
| Output, class A1 power amplifier........... 4 watts : : a 
| Output, class C oscillator.........-...- 7.5 onthe * High efficiency at low plate potential—250 volts 
tUseful power output delivered to load under normal circuit sip a 
Scie Cand by radiation) is at least two watts higher. | *For example, characteristics are tested at positive 
grid potentials. 


TYPICAL. ci 


Quadruple, 
eRe Sa 


SALEM, MASSACHUSETTS 


87 


‘a i 
Transformer Type SPEED IRON* The “Super-3” 
(Continued from page 78) 


In his first three months of Winter 
DXing with the “Super-3,” Mr, Gayy. 
reau logged HH3W, 10.135, Port-ay. 
Prince, Haiti; H12G, 9.13, Trujillo 
Dominican Republic; HCJB, 995° 
Quito, Ecuador; HEK3, 7.38, Berm 
Switzerland; RNF, 9.52, Paris; RNF 
9.37, Madrid; VONH, 5.97, St. John. 
Newfoundland; VLC5, 9.54, Sheppar. 
ton, Australia; GSL, 6.11, London 
HJDE, 6.145, Medellin, Colombia 
RNB, 9.745, Leopoldville, Belgian Con. 
go; TGWA, 9.79, Guatemala Cit, 
Guatemala; PRL7, 9.72, Rio de Janeiry 


‘ — Brazil; FZI, 9.44, Brazzaville, Frene, 

Short pistol length and slender . Equatorial Africa; XEWW, 9.50, Mex. 

loop type tip permits working in ico City; GSP, 15.31, London: Csy 

close -—y ~_ — _— LOW VOLTAGE Noe 9.735, Lisbon, Portugal; XEQQ, on 

corners. Tip easi orme y a Tt Mexico City, GSB, 9.51, London; RNF 

hand to fit the -" HIGH CURRENT > (oS 11.845, Paris; GRH, 9.825, London 

FZI-2, 11.97, Brazzaville; GSU, 7.5 

BUILT-IN foceeceapeewe PRINCIPLE FOR London; GRJ, 7.32, London; GVZ, 9464 

FAST SOLDERI London; HEF4, 9.185, Bern; GRI, 94) 
ellS VOLT ~60 CYCLE ~100 WATTS remy @ SPEEDS UP London; HJCAB, 9.69, Bogota, Colom | 

‘.-- Exide WORK bia; Radio Algiers, 6.04, Algeria 

* ALWAYS READY TO USE As | ZYC8, 9.61, Rio de Janeiro, Brazil 

*STAYS TINNED —NO TIP BURNING HJCD, 6.16, Bogota; GSA, 6.05, Lon. 

IPS EASY TO REPLACE don; GRR, 6.07, London; HJCX, 6018 

Ypoomenienpusnndinetey ea / Bogota; GRY, 9.60, London; Gwo 

«IMPACT RESISTING CASE =e Co 9.625. London: GRU. 9915 

PERFECTLY BALANCED Y. \_ sic encase _ oo 

(08 

WELLER MFG. CO. | easy 10 nanoue = neemagememayerenepeegmaame 

517 NORTHAMPTON ST. ¢ EASTON, PA. a , CKLER 

*TRADE MARK REG U. S. PAT. OFF. 1.7-3.2 mc. S6T., #22E. 10T., #24E 


ee 3.0-5.7 mc. 32T., # 22E. 8T., $24E 
5.4-10.0 mc. 18T., ##22E. 7T., $24E, 


LOCATE RADIO TROUBLE FAST | 9.5-14.5 mc. 10T., #22E. 77... $24E, 


Tickler coils all close-wound, spaced a" 
with FEILER SIGNAL ANALYZER | | epee cee eet oe 


l’ermits following signal directly as it progresses a length of 142". All coils wound on 


through any radio set or amplifier using latest fa Pee : 7 
pe a high cain miniature vacuum tube (1T4) eae ate 142" diameter coil forms. 
that allows direct connection directly across r.f. 
circuits with minimum detuning. 2 z 
Is portable and self-contained, has own batteries. Coil data for short-wave receiver. | 
So compact that it can be carried in palm of 
hand. In sturdy, brown-metal finished case meas- ‘ 
r , +t ied a” + 2a.” sig , ail ‘ © ~ an - — 
——_ GSC, 9.58, London; GWB, 9.55, Lon. 
Has special built-in network, reducing, input ca- don; VLC6, 9.615, Shepparton, Aus- 
yacity fro 8 t 0 times that of other instru- ° r , sae r 
ents. Trobe is,of smnaltect alse measuring an tralia; ZFY, 6.00 Georgetow n, British 
diameter by 4%” long with non-breakable bake- . P ° 
lme and extra-heavy 3 ft. rubber covered cable. Guiana; GRG, 11.68, London; HCIB 
Has high input impedance and can be used with 12.445, Quito; HJCT, 6.18, Bogota L 
any pair of magnetic phones of 1000 ohms or : . - on a a . : > 
lg Requires no changing of switches, controls HH2S, 5.95, Port as Prince; COCX ] 
. test — to oy a i.f., or audio signals | 9.27, Havana, Cuba; V UD7, 9.63, Delhi 
at any point in radio sets, was 
ta 7 y 1S. 
Model TS-1 Complete with Tube, but less Only ; India; VLA, 7.28, Shepparton, Aus , 
eg ~~ 7 epeppetaeonnoneaesee Net. oe $Q85 | tralia; LRS, 9.317, Buenos Aires, Ar 
4 0 COTY cover ccrcecsessesesseses . . ra - 7 iat ~ 
Flashlight DE cietnacsethepatvesnessatcuaes 2 oe Q e ; gentina; HII1N, 6.243, Trujillo, Domin- , 
OO Ge BE BINGE oc csccsivcecccccccs $ inom Republic: VUD10, 7.21. Delhi: 4 , 
. . . . 4 co ? 
Crowe Modern Slide Rule Dials AUTO ANTENNAS stations in the United States; and 
{. Seamless Brass 4. Heavily Insulated stations in Canada. I 
7 5 ' Tubing — Shielded Loom Lead | . . — P lude those 
Escutcheon 2. High , ~ ~tme 5. —% Low Loss | Verifications recelv ed include thos 
with Crow- mium ating onstruction | y . y 4 
glass Crystal, 3. Stainless Steel 6. Sturdy Quality De- | from VONH, WGEA, W GEO, CFRX 
antique on” Back"”” Top —_ and Workman- CICK. W1AW, XEWW, KCBA, KCBI 
ono piers a a Sears. cee | with reports out to France, Switzer 
, , | 100 $3.00 ea. | ° . > 
aoe aie 66” $2.75 ea. 10 or more $2.50 ea. Lots of land, Spain, Belgian Congo, Frenc 
he 100 $2.25 ea. Equatorial Africa, Colombia, Avs 
Overall Dim. , SPECIAL | tralia, British Guiana, the Unite 
Model 341—$3.23 ea...........3% xX 8% Outside aerial kits consisting of: 
Model 339—$2.85 ea..........- 3% x 6% Antenne ee May poaetetgre— States, and Canada. 
Model 534—$1.33 ea........... 2 4% ai nobs—Lead-in strip—Ground clamp—Screw | +s . a n 
a sca inside Dim. eyes—79c ea. 9c Considering this receiver cost ap 
Model 535—$1.56 ea........... 1% 6 x 5% RE I I a iia inane ea. | proximately $8.00 to build, exclusive 
WE HAVE IN STOCK A COMPLETE LINE OF RADIO TUBES | of the speaker and using junk ba 
FOR IMMEDIATE DELIVERY parts, this log is an impressive 0 


Quantity limited. All orders accepted subject to prior sale. 
We have the complete line of Alsam cabinets shown in this issue. 


Readers whose junk boxes are not ag 
well furnished could build this set f 


RADIO PARTS COMPANY sis stinss | °!°'SSongo sisi 
. —_ lar value) according to this avid DAe 
Chicago 6, Illinois | | 4 
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Distinctive FEATURES 


MICRO-SONIC 


TOPS 


- Records of different sizes, 19” and 12”, may 
be Played intermixed. 
* Offset Pick-up head ‘MSUreS Precise tracking 
%y . Pick-up does nop fall into Gce; it is gentl 
ER aced, mechanically inte the Outermost rece 
Ha POG Ord gr 
RECORD ¢ 4 Restraining the Movement of the tone arm by 
a force, while the “nger cycle ig in ©Peration 
ith Micro-Sonic’s British- Sannet damage the changer. 
er compares with Mi feature, Micro- » Extreme simplicity in loading and Unloading 
No other record chang hanger. Feature by in the field, S. Positive 2nd fool-proog Selection of 19” and 
e tomatic record c ds all competitors ry ineers. 12” records § two sel ing Mechanisms 
oo Sogn changer oe firm of impartial — its Micro-Sonic is the only unit with two; all 
Sonic od ndinas o utomatic; i others have One, 
according to the fi d ai is completely * te tone arm 7.4 Straight HON-rotating, Unbent Spindle, Pree 
icro-Sonic’s recor " e: restraining e the vents record chewing and distortion. 
Micro fool-proof. For ee annot possibly —_ t set " Record drops by automatically controlled 
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Micro-Sonic’s record a a see this record a. oe each other, ot ai “ 
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You ow hat it is “built like a Sonic’s record Cc an nic record, with Pick-up off the record, 
will agree t fine watch.” Micro-So s of the Micro-So Y TT, Repeat, reject, Start, and Stop incorporated 
cision of a fin ted at the showroom New York, N. Y. into one sontrol . . . convenient, simple. 
being ———- West 18th Street, * Playing may be Stopped at 8nY Point on the 
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nication receivers, ham transmitting tubes 
and many other electronic items you need 
today. Big new catalog coming! Get your 
name on our list! 
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Make those “HAM FESTS” 


Interesting 


OST of us who are members 
M of a group of men know how 

difficult it is to get good at- 
tendance at meetings, even if such 
meetings are only held once a month. 
Not so with the meetings of the Mil- 
waukee Radio Amateurs’ Club. These 
are held once a week and members 
look forward to the day when they 
can get together and compare notes 
of their accomplishments. Perhaps 
the fact that interesting speakers are 
on hand to talk shop is the drawing 
card, these often being men from ra- 
dio manufacturing establishments in 
this area, engineers from local broad- 
casting stations, the electric utility 
or telephone company. Then, too, the 
Club itself has engineers among its 
members, who frequently give extem- 
poraneous talks, which are sometimes 
illustrated with lantern slides and 
movies. The interest shown in techni- 
cal matters pertaining to radio brings 
up many questions at every meeting 
of the Club, discussions often becom- 
ing spirited at the end of the talks. 

There is also a clearing house for 
the members’ radio troubles, as, with 
the large attendance at the meetings, 
some member is sure to know and give 
the answer, permitting another to go 
home happy, after having had a prob- 
lem solved that could not readily be 
found in books on the subject. As the 
attending membership changes, many 
lasting friendships are made at these 
meetings. At almost every Club meet- 
ing some member, having recently 
been honorably discharged from the 
armed forces, will recite his experi- 
ences in radio and telephone operation 
on the front, some recent talks on 
such subjects as radar, microwaves, 
manufacturing and testing of radio 
tubes, as well as propagation of radio 
waves, beam antennas, etc., having 
kept the entire audience listening for 
almost an entire evening. 

Getting newcomers to keep up their 
interest in amateur radio is easy when 
you apply the method used at the 
meetings of the Milwaukee club. Be- 
coming a ham is encouraged by a code 
class which is conducted at the weekly 
meetings of the Club. From one-half 
to one hour before the regular meet- 
ing students have access to a key and 
an oscillator for code practice. Such 
code classes start in September of 
each year and by the following spring 
individuals have gained a _ sufficient 
knowledge and speed (13 words a min- 
ute) to pass a code test at the exami- 
nations. At present the Club has no 
theory class, but one was held before 
the war, a continuation being looked 


By 
JOHN E. HUBEL 


for in the near future. Of course, aj 
members of the Club have a licenge 
and are members of the A.R.R.L., byt 
those who have no license are terme 
associates. At this writing the Clyp 
has 140 members, who have paid an 
initiation fee of 50 cents and anny] 
dues of $2.25. 

The Club meetings, held each Thurs. 
day, are conducted according to par. 
liamentary law and Roberts’ “Rules 
of Order,” for the routine business 
part of the meeting. After the forma] 
part of the meeting is over, a speaker 
for the evening takes over, or a film, 
having to do with U. S. Signal Corps 
radio and radar training, etc. js 
shown. ‘These programs are of such 
interest, secretary Erwin W. Kreis of 
the Club says, that the breaking up 
time comes all too soon for the mem. 
bers present. 

Before the war, the Club held an 
annual QSO party, a six-hour affair 
with dinner and stag entertainment, 
on at least one occasion about 450 be- 
ing present, coming from sections as 
far as St. Paul, St. Louis, Chicago and 
Michigan. On such occasions the Club 
has had the A.R.R.L. central division 
director as speaker. A QSO party was 
talked of for this year, but so far it 
has not been possible to obtain a hall 
large enough to hold the crowd that 
would be expected. A Saturday in 
May is the time desired by the Com- 
mittee, but if no hall is obtainable for 
such a date, it may be necessary to 
hold the affair next fall. There has 
been no lack of room for the regular 
weekly meetings of the Club, as they 
are held in the Conference Room at 
the Milwaukee Public Library from 
September to May. The attendance 
at weekly meetings has been good— 
from 60 to 100 members showing up 
each week, the average being around 
the 90 mark, which is high, consider- 
ing that the total active membership 
of this Club is 140 at this writing. 

The Milwaukee Radio Amateurs 
Club was founded in 1917, becoming 
an incorporated group in March, 1923, 
having become affiliated with the 
A.R.R.L. in December, 1919, the sev- 
enth club in the United States to be 
come so affiliated. The Club claims 
to be the oldest continuously existent 
radio amateur club in the world. The 
officers of the Milwaukee group arf 
John Scarvaci, president; Ralph 0. 
Koenig, vice president; Emil R. Fe: 
ber, treasurer and Erwin W. Kress, 
secretary. 

If enthusiasm is what keeps a club 
active and together, the Milwaukee 
Club has it. -t 
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RADIO SET MANUFACTURERS 
DEPEND ON 


SPEAKERS 


jE a3 %, 


Because we are fully tooled from 
2” to 12” units... (We have our 
own tool and die shop.) 


We maintain rigid quality control. 
Constant research and development. 


Modern assembly methods and facilities — now being expanded for 
greatly increased production. 


Prompt delivery of pre-production samples. 


13 years of manufacturing speakers for the trade. 


3911 South Michigan Avenue 
Chicago 15, Illinois 
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and twelve inch records may be loaded 
intermixed and the tone-arm auto- 
matically compensates for the differ- 
ences in diameters. A single control 

AFTER A GREAT unit stops, starts, changes, repeats and 
WAR RECORD rejects. The tone-arm may be re- 
strained during the change cycle with- 
out causing damage. R.p.m. is con- 
trolled by a heavy-construction, self- 


TESTING INSTRUMENTS 


lubricating motor, regulated by a man- ‘ 
ual governor. oo — cts meee 
Complete details of this line will be ing service while the “B” battery wjy 
furnished to those addressing their re- last more than 50 hours. 
quests to Micro-Sonic Corporation, 44 In addition to weather and tower. 
West 18th Street, New York, New the ARR-1 will receive all radio ranges 
York. in the 190 to 420 kc. band. 
’ Complete information about the 
AIRCRAFT RANGE RECEIVER ARR-1 will be furnished by Maguire 


A lightweight aircraft range re- Industries, Inc., Bridgeport, Conn. 


ceiver, the Model ARR-1, is now in 
production at the Electronics Division 
of Maguire Industries, Inc. 

This receiver was originally de- 
signed for permanent installation as 
the sole radio equipment in light air- 
craft, or as a standby emergency re- 
ceiver for larger airplanes which are 
equipped with two-way radio. It can 
be adapted for portable installation in 
all types of planes as the batteries are 
contained in the same case as the re- 


TWO-WAY PLANE RADIO 

A two-way personal plane radio de. 
signed to utilize both low frequency 
and v.h.f. airway facilities has just 
been announced by Raytheon Many. 
facturing Co., Inc. The units are be. 
ing manufactured by the Belmont Rg. 
dio Corporation Division of the com. 
pany. 

The new two-way radio weighs 14 
pounds and its dimensions are 5” x 
54%” x 1444”. By incorporating a fixed 


ceiver and there is only one external sg ee ae 
SUPREME plug-in connection necessary to place tuned vhf. channel on 75 me. for re- 
MODEL 504-A the aut tn eouvetion. _ceiving fan and 2 markers, and con- 
TUBE AND SET TESTER The set, complete with tubes and 

batteries weighs 3 pounds, 10 ounces lle 
SUPREME regrets that wer and measures 4%” x 4%” x 6%”. The Another (toh 
— an interruption batteries are readily replaced and give 
of service to its customers exceptionally long service. Since low A hi 
and friends, We are genu- battery drain miniature tubes are | Cc ievement! 
inely glad to get back into used in the receiver the “A” battery 


peacetime production—pro- will supply more than 30 hours of fly- 


duction for YOU. 


RECEIVER PRODUC N 

MANY SUPREME INSTRUMENTS SURVEY — 
NOW AVAILABLE ais 

he FCC has recently released the 


—But not enough to take results of its survey of radio receiver | 
care of all orders at one | manufacturers which was made to 
ascertain the probable production of 
various types of broadcast receivers in 


time. Demand for accurate, 


dependable SUPREME equip- 1946. 
ment is such that we suggest A total of 85 manufacturers have in- 
| dicated their probable production in This is the 20 watt member of the Clork 
you make arrangements for | Sean Ge be Retitcnes Ghee Gis UE tenatidion cooky cll cinelalie aummaaneh onal 
ded SUPREME } » itis belheved that this 60 includes eddvoss enatiien, tee 4-20 
f | . : ifier - is generous 
your needed new | all but four of the companies which | eal tp amass alate of rabek pps ond 
models without delay. are expected to be substantial pro- for all except the very largest auditoriums 
| ducers. | As in the latest radar equipment, small 


The . : . P “9 90° . components are terminal strip mounted for 
The report shows that 79.2°, of re- latent qxeneslliity. 


ceiver production will be for the AM 


SEE YOUR NEAREST SUPREME 


oe L ' Inputs: 2 microphones, I phorograph 
JOBBER NOW! band only, while .4°5 was indicated as Frequency response: 50- 10,000 Fiat 
the number of receivers for the FM within *2 db 


band only. 8°) of the total set produc- Distortion: Less than S% over 


. . . . 7 t > 
tion will be combination FM and AM pageshaliends 5 


. Hum: At least 55 db below fu!! output 
receive Ss. ss ” Output: 20 Watts (24 watts maximum) 
Receivers designed for the exclusive Output Impedance: Tapped for 4, 8, 


reception of television on channels 1-13 16, and 500 ohms 
| inelusive will represent .2°, of the The PA-20 represents top quality engineer- 
| manufacture, while combinations ng ag rayne ae ag tee 
SUPREME INSTRUMENTS CORP. which will include AM, FM and tele- a ee es 
GREENWOOD, MISS. vision will account for .3°% of the pro- 
U. S. A. duction. 11.7°% of the companies did 
— not specify the type of receivers that (LH 4 
THE AMERICAN STEEL EXPORT CO., Inc. would be manufactured. “vise Radio Equipment Corp. 
50 Wadiens Ane. Mae Vek 12. 0. ¥. he report further indicated that a 
\ ; ‘ yy, production of 21,129,760 units is 4313 LINCOLN AVE. CHICAGO 18, 1 
planned for 1946. —- | 
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IC PRODUCTS INC., Emporium, Pa. 1946 


RADIO SERVICE MAGIC 


The trick is to find yourself on top of the world, happy, 
success{ul—enjoying increased profits as well as the good- 
will of your community. 


Also—to be accepted as the expert in your field, have a 
host of satisfied customers, a fast-growing business that will 
keep you on top of the world, 


HERE’S HOW IT’S DONE 


This radio service magic is done with Sylvania national 
advertising — pages of it—that builds goodwill and does a 
lot of selling for you. 

It’s done with impartial, Sylvania coast-to-coast surveys 
that find interesting facts about the radio market, tell you 
what the public wants. 

It’s done with valuable business and technical aids for 
the radio serviceman — finger-tip data to help streamline 
your business, assure accurate servicing. 

And for the final touch: Sylvania’s complete line of re- 
ceiving tubes. They mean satisfied service customers— the 
best source for bigger profits. 

Your Sylvania Electric distributor has these famous 
tubes, plus a long list of aids to your business. Let him 


tell you more about this Sylvania magic, and the wonders 
it will do for you. 


WORK-SAVING 
TECHNICAL AIDS 


FACT-FINDING 
NATIONAL SURVEYS 


MONEY-SAVING SALES-ASSURING 
BUSINESS AIDS RADIO TUBES 


SYIVANIA.© ELECTRIC 


Emporium, Pa. 


MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
June, 1946 93 


SMOOTH YOUR 
SELLING ROAD WITH 


When you equip your new 
phonographs and _ record- 
changers with Smooth Power 
motors, you’re adding a defi- 
nite asset to your line. That’s 
because every motor in the 
wide GI line has built into it 
that quick pick-up, quietness 
and smooth-as-velvet perform- 
ance that users demand. 

Then too, their modern de- 
sign and accurate manufacture 
gives them long, trouble-free 
life... to add reliability to 
your products. 

You can smooth your sell- 
ing road if you standardize on 
Smooth Power motors. 


> NOTE TO INDIVIDUAL USERS: 
Smooth Power motors are sold only 
through established trade channels. 


tat GENERAL 


INDUSTRIES co. 


DEPT. MR. © ELYRIA * OHIO 


tinuous tunable coverage from 195 


| to 410 ke. and 540 to 1600 kc., satis- 


factory communications and naviga- 
tion are available in one unit. A loop 
antenna may be added to provide radio 
d.f. navigation. Transmitter opera- 
tion is on the standard interient pri- 
vate aircraft frequency of 3105 kc. 


Incorporated in the receiver is a 
range filter permitting filtering out 
of voice transmissions from “A” and 
“N” quadrant indentification signals 
when using the standard simultaneous 
type CAA radio ranges. This is a 
valuable feature when reading sched- 
uled weather broadcasts sent out on 
almost all range stations. 

This radiophone will be available 


| in three different models to operate 


from a d.c. input of either 6, 12, or 24 


| volts. Two independent vibrators are 


included with a selector switch on the 
front panel in the event of failure of 
either unit. 

Additional details of this personal 
plane radio will be furnished to those 
requesting them from Belmont Radio 
Corporation Division of Raytheon 
Manufacturing Company, Inc., 60 East 
42nd Street, New York 17, New York. 


CONSTRUCTION KITS 

Radio Kits Company has announced 
the availability of the first of their 
post war line of model radio kits de- 
signed for use in schools, etc. The S-5 
which is currently available, contains 
complete building instructions, wiring 
and pictorial diagrams, voltage and 
current charts. The instructions are 
given in a series of progressive stages, 
showing the wiring step by step. 

In addition to this kit, t.r.f. and six 
tube superheterodyne kits are avail- 
able. Multi-tester kits are also in- 
cluded in the line. 

Catalogues and full details of the 
available kits will be furnished upon 
request to Radio Kits Company, 120 
Cedar Street, New York, New York. 


FREQUENCY METER 

A new frequency meter, the Model 
S-4, which will cover specified fre- 
quencies in the range from 1.5 to 100 
me. has been developed by the Brown- 
ing Laboratories, Inc. of Winchester, 
Massachusetts. 

This meter may be used to check 
the frequency of either AM or FM 
transmitters to an accuracy of .0025%. 
A 100 ke. crystal is used as a second- 
ary standard. Its frequency may be 
checked against WWV, assuring an 
accuracy of 5 cycles in 10,000,000. 

Checks of the crystal against the 
ECO may be obtained by means of a 
cathode-ray indicator to better than 


1 part in 1,000,000. A machine 
dial with vernier is employed for tun. 
ing the ECO. A telescoping ant 
allows convenient coupling to the 
transmitter. 

This unit weighs 15 pounds and 
measures 1333” x 755” x 65%”, 
details of Model S-4 Frequency Meter 
will be furnished upon request tg 
Browning Laboratories, Inc., Wip, 
chester, Massachusetts. 


Belmont Radio Corporation Diy. 
sion of Raytheon Manufacturing Com. 
pany, Inc. has currently introduced the 
first of its line of new television pe 
ceivers priced to retail at approx. 
mately $150.00 

The table model television receiver 
employs a direct viewing 7” picture 
tube which is sufficiently brilliant tg 
be viewed in the home during daylight 
hours. 

The over-all dimensions of the cabj-: 
net are 14%” x 21” x 16”. Compact. 
ness and light weight enable the re. 
ceiver to be moved around the house. 

The manufacturers have empha. 
sized ease of operation and claim that 
this receiver is as easy to tune as a 
conventional broadcast set. Two tun. 
ing bands are employed which cover 
the entire spectrum of assigned tele. 
vision channels, making it possible to 
view all the stations on the air. 

Power consumption of this receiver 
is no more than that of the average 
broadcast receiver. Total tube com- 
plement is limited to 20 standard 
Raytheon tubes. Interior design is 
relatively simple and all components 
of the set are readily accessible, en- 
abling easier and faster servicing. 

Delivery on the first of these re. 
ceivers is expected to start in July, 


Further information on this table 
model television set will be furnished 
by Belmont Radio Corporation Div- 
sion of Raytheon Manufacturing Com- 
pany, Inc., 60 East 42nd Street, New 
York 17, New York. 


AUDIO FREQUENCY METER 

General Electric Company’s Elec- 
troncis Department is announcing 4 
new audio frequency meter, Type YE- 
5. 

This unit has been designed for use 
in FM and AM transmitter monitor- 
ing, in the manufacture of all types of 
electronic devices and in many it 
dustrial applications. 

The audio frequency meter gives 4 
direct indication of the frequency of 
an audio voltage applied to its input 
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Tort re onm it 


Tube manufacturers consider that a radio tube has reached the end of its usable 
life when it falls to a certain percentage of its rated value. There has never 
before been an instrument to test tubes in percentage terms. 

But now here is such an instrument. The new Simpson Model 330 tests 
tubes in terms of percentage of rated dynamic mutual conductance—a com- 
parison of the tube under test against the standard rated micromho value of 
that tube. The colored zones on the dial coincide with the micromho rating or 
the percent of mutual conductance, indicating that the tube is good, fair, 
doubtful or definitely bad. Thus, at a glance, you can check the tube against 
manufacturers’ ratings. If, for amy reason, it becomes desirable to know the 
actual value in micromhos, the percentage reading may be easily converted. 

Besides this revolutionary new method, Simpson offers you an equally 
revolutionary switching arrangement. The circuit is so arranged that, even 
though there are numerous combinations possible, very few switches require 
moving to test any one tube. Many of the popular tubes are tested in the 
“normal” position without moving any of the nine tube circuit switches: 

There are fourteen push button switches and nine rotating switches of six 
positions each. These switches provide infinite combinations in tube element 
and circuit selection, Only a few settings are necessary for the most complicated 
tube. The tube chart provided is arranged for quickly identifying the tube and 
setting the controls. 

When you have finished a tube test, the Automatic Reset takes over to 
speed and simplify the next test. Just press the reset button and instantly all 
switches, both push button and rotary, return to normal automatically! 


SIMPSON ELECTRIC COMPANY 
5200-5218 West Kinzie St., Chicago 44, Ill. 
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SIMPSON MODEL 330 MUTUAL 
CONDUCTANCE TUBE TESTER 


Size—1512" x 9Y4" x 7”, 


Case—Sturdy plywood construction, with 
heavy fabricoid covering, corners trimmed in 
leather, rustproof hardware — removable 
cover with slip type hinges. 


Panel — Heavy molded bakelite, beautiful 
satin grained finish. All characters, numerals, 
and dial divisions are engraved and filled in 
white, insuring long wearing qualities. 


Meter—4'2” rectangular of modern design 
with artistic four-colored dial indicating 
good, fair, doubtful, and bad—also ‘‘Per- 
centage of Mutual Conductance” scale. 


Sockets provided for all types of tubes includ- 
ing acorn tube, 


Neon glow tube incorporated to indicate 
shorted tubes, 


New simplified revolutionary switching ar- 
rangement (see description at left). 


The tube chart provided is arranged for 
quickly identifying the tube and setting the 
controls. 


Tests tubes with voltage applied automatically 
over the entire operating range and under 
conditions approximating actual operation in 
a radio set. 


NIAGARA 


Remarkable Buy!!! 
BEAT FREQUENCY 


RA D I 0 S U p p LY OSCILLATOR 
AMATEURS poser | 


First come 
First served 


Still a few left at $4.95 


Class B modulation transformer used 
with the Collins auto-tuned transmit- 
ter—modulates an 813 tube both plate 
and screen, has separate sereen wind- 
ing. Primary will handle 2 811 plates. 
watts of 


Good for as much as 150 


audio. 


Western Electric Class B driver transformer 
will match 6L6 tubes push pull to grids of any 


class B tubes. Limited quantity........$3.95 


Can be used as C.W. OSC 
General Electric 10 Henry 250 Mill smoothing 


choke These chokes made to very rigid 


matic, hardware and 6J5 tube. 


Class B 599 Watts transformer. Made by 


N. Y. Transformer Co. Ratio 1.58:1 Primary 00 Mill 15 Henry smoothing choke 


D.C. resistance New York Transformer Co 


7200 ohms, Secondary 2650 ohms. For you «sss sid CiCdd dc ccwccccccecccce $12.00 
KW boys—come and get them for...... $23.75 

500 Mill Swinging choke 14 Henries at 150 
Signal Generators Navy type OAN—covers mills—7 Henries at 570 mills 45 ohms D.C 


from 200Ke to 2 Megs M.O.P.A. Will operate Resistance 
from batteries or 110 volts 60 cycles 


complete with 15 foot ant. Very special .$42.50 grid. New York Transformer Co.... 


160 GREENWICH ST., NEW YORK 6, NEW YORK 
BOWLING GREEN 9-7993 


Basic OSC for 
Frequency Meter, signal generator. Original 


Frequency 372.6 to 415.7 with one 
Padder cut-out becomes 456 or 465 95 
GOV. BPOC.. ccccccccccvcccccscsccccesees $3.50 Kc Comes complete with sche- s 


72 ohms 


New York Transformer Co..$12.00 


comes 600 ohms mike in-put transformer to single 


. $3.50 


NIAGARA RADIO SUPPLY 


SEND FOR BULLETIN B1 


These Features Include: 


96 


La Salle prog mea 
“ better comecemplete — 


carrying cose 


for this New 


CAMERA AND CARRYING CASE 


Look no further for the camera that takes pictures any time 
keeps your happy occasions in picture form for mem- 
ories . . . easy to operate .. . fun for the whole family . . . 


Ideal for gifts or personal use... Order ‘La Salle Camera’”’ 
at this unbelievobly low price. 


Rush This Coupon Today! 


= JAYE PRODUCTS, INC., 618 South Dearborn Street, 
= Chicago 5, tll., DEPT. C423 


_ 
% Please RUSH my la Salle Camera, with shoulder 
% strap carrying case as checked below: 


$ Fle Salle Cameras ONLY $3.29 each 
Ly [J Enclosed find $ (postage prepaid) or 
*% [Send C.0.D. | will pay postman $ 
% plus postage 
Y D Roll Film No. 127—5 for $1.50 
+ (2 Roll Film No. 120-1) No. 620—4 for $1.50 
$0 Roll Film No. 116 (J) No. 616~3 for $1.25 


* Takes 16 pictures on standard 
No. 127 film 


* Takes pictures in full color (with 
color film) 


Genuine Ground Polished Lens 
Exact Level View Finder 


* 
7 
* Simple to Work, fun to use 
* Full sized candid 


ROLL FILM 


. 
SATISFACTION GUARANTEED OR < mame 
3 
. 


Price of film includes postage and handling 


MONEY REFUNDED ” 
If Returned Within Five Days 


ADORESS 


city —ZONE STATE 


4 Candid Type Camera 


| over a range extending from Very low 


pulses up to 50,000 cps. A ran 
switch is provided permitting the 
maximum accuracy on any one ¢ 
eleven ranges within the above limits 
Over a range of 105 to 125 volts, Power 
line variation in the frequency readin 
will not vary more than plus or Minus 
1 per-cent. 

Further information and a Specifica. 
tion sheet on this unit is available op 
request to General Electric Specialty 
Division, Syracuse, New York. Please 
specify Audio Frequency Meter, Type 
YE-5. : 


FACSIMILE UNITS 


Finch Telecommunications, Inc, of 
Passaic, New Jersey has announceg 
the development of two new types of 
duplex facsimile units, designed fo, 
point-to-point, mobile and other com. 
mercial communication services, 

One of the new units, the FRS 141.4 
is a high-speed duplex unit which 
sends and receives messages by radio 
at a speed of 30,000 words per hour. or 
2760 sq. inches of picture copy. The 
second of the new Finch units is des. 
ignated the FRS 140-A. _ This fae. 
simile machine is a medium-speed du. 
plex with a speed of 9600 words per 
hour or 918 sq. inches of picture copy 
This unit will operate on any com. 
munication channel which will handle 
a subcarrier frequency of 13 kilo. 
cycles (300-2300 c.p.s.). Both units 
are identical in size and appearance 
and have push buttons for automatic 
framing and ejection of messages. 

Each model weighs approximately 
75 pounds and measures approximate- 
ly 16” x 16” x 12”. Both are designed 


for either 110 v., 60 cycle a.c.; 200 v,, 
60 cycle a.c., 110-220 v. d.c., or battery 
power, as required for any particular 
installation. 

Technical data and other detailed 
information on these two units is con- 
tained in a new leaflet which will be 
forwarded upon request to Finch Tele- 
communications, Inc., Passaic, New 
Jersey. 


THERMAL DELAY RELAY 


The Instrument Division of Thomas 
A. Edison, Incorporated is announc- 
ing a new Thermal Delay Relay, the 
Model 501. This relay provides a re 
liable means of delaying the control 
of heavy current circuits for a pre 
determined time interval and also for 
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to bast Tri 


ELECTRICAL INSTRUMENT CO. sturrron, on10 


dune, 1946 


ee ee ee ae ee 


MODEL 2432 


Another member of the Triplett Square Line of 
matched units this signal generator embodies 
features normally found only in “custom priced” 
laboratory models. 


FREQUENCY COVERAGE—Continuous and overlapping 75 
KC to 50 MC, Six bands. All fundamentals. TURRET 
TYPE COIL ASSEMBLY —Six-position turret type coil switch- 
ing with complete shielding. Coil assembly rotates in- 
side a copper-plated steel shield. ATTENUATION—Indi- 
vidually shielded and adjustable, by fine and course 


ee eee 


SIGNAL 


GENERATOR 


controls, to zero for all practical purposes. STABILITY— 
Greatly increased by use of air trimmer capacitors, 
electron coupled oscillator circuit, and permeability 
adjusted coils. INTERNAL MODULATION— Approximately 
30% at 400 cycles. POWER SUPPLY — 115 Volts, 50-60 
cycles A.C. Voltage regulated for increased oscillator 
stability. CASE—Heavy metal with tan and brown ham- 
mered enamel finish. 


There are many other features in this beautiful 


model of equal interest to the man who takes 
pride in his work. 


plet 


JUNE 
SPECIALS 


In stock for immediate delivery. 

New Model Oscillograph. 

5 inch Oscillograph. ...2 only $235.50 
3 inch Oscillograph. . ..2 only $107.50 
Vacuum Tube Portable Voltmeter with 
battery pack, also one spare tube $26.50 


Record Changers............. $19.95 
Cabinet to hold Changers, open style 
Blank. Also cut for Webster 50 and 56 
eed oie ba Ae $3.75 
High-Fidelity cabinet for bass, size 30” 
high, 19” wide, 10144” deep, leatherette 
covered, colors brown, maroon and 


EEE OER: each $11.80 


Musical Amplifiers in portable case, 
1134” high, 124%” wide, 71%” deep, 
brown and tan covered, uses tubes 
6SL7—6J5—6V6—5Y3. Has input for 
2 guitars and gain control, spec . $34.50 


Musical Amplifiers, large size, in port- 
able case, 1734” high, 1434” wide, 814” 
deep, covered in leatherette covering. 
Uses tubes 1—6SN7, 1—6Y7, 2—6V6, 
1—5Y3, gain and tone controls, spe- 
a $39.95 


18 Watt Amplifiers PP 6V6 Output 
ES SEE EEE EE. $22.95 
35 Watt Amplifiers PP 6L6 Output 
NS IEE ee ary $28.50 
These amplifiers are slightly damaged, 
paint is chipped. Both models have 
tops and covers. 


Power Supply Chassis with transformer 
cutout 234” by 3” with 4 socket holes 
in sides with strip cutout 314” with 
top cover, blue crackle finish, 914” 
long, 54%” wide, 134” high, special 
Wien GOT BE... 6 ccecscusiesscs $0.4 


Thordarson Plate Supply Transformer 
750—750, 300 mills, these transformers 
are slightly used, special at.each $4.95 


Cabinet cutout for Webster Model 56 
Changer, open face top, and cutout for 
6” speaker and cutout for radio dial, 
also with blank top........ each $7.95 
Also cutout for Miessner Kits 15” 
square, 814” deep. 


Cabinet for Webster Changer Model 
56, cutout for 6” speaker in center and 
amplifier 17” x 15” x 814”...... $8.95 


Bargain beginners Volt and Continuity 
Tester with 344” square meter 125 
ohms per volt reads 0-10, 0-100, 0-1000 
volts. Ideal for testing shorts in wires, 
testing batteries, etc. with plywood 
case, leatherette covering, size 6 x 8 x 
hia aa ara ek ae ete each $8.95 


Write Dept. RC-18 


R. C. RADIO PARTS & 
DISTRIBUTING CO. 


Makers of Radio & Portable 
Phonograph Cabinets 
1827 Grand Avenue, Kansas City 8, Mo. 
Phone, Victor 1726 
Factory & Plant at 731-33 Central Ave. 
Kansas City 6, Ks. Phone, Drexel 7510 


eliminating chatter from delicate in- 
strument contacts. 

Designed for continuous operation 
with its heater energized, the relay 
combines both time delay and control 
functions in one unit with no danger of 
false operation caused by heat from 
the heater affecting the ambient tem- 


| perature compensation. 


Among its uses is the protection of 
gas filled rectifiers and thyratrons by 
delaying the application of plate volt- 
age until the cathode reaches operat- 
ing temperatures; as a guard against 
the effects of transient currents in 
control circuits; to perform functions 


| usually served by other relay types; 


and as an over-current or over-volt- 
age warning or controlling device. A 
series of these relays can be appropri- 
ately timed to perform sequence op- 
erations. 

The relay is sealed in an inert at- 
mosphere to prevent arcing and burn- 
ing of the contacts. It is mounted in 


a T-9 tube envelope with an octal or 
4-prong base for mounting in standard 
sockets. The relay is supplied with 
either normally open or normally 
closed contacts. It is rated at 6 am- 
peres and will make or break this 


| current up to 450 volts a.c. or 250 volts 


d.c. 

A detailed discussion of the char- 
acteristics of this unit and a sum- 
mary of the more common uses are 
contained in Publication No. 3007 
which will be forwarded by Thomas A. 
Edison, Incorporated, West Orange, 
New Jersey, upon request. 


BROAD RANGE ANALYZER 

A new super-sensitive analyzer, com- 
pact and light in weight, has been an- 
nounced by the Weston Electrical In- 
strument Corporation of Newark, New 
Jersey. 

The Model 779 has five completely 
overlapping a.c. and dc. voltage 
ranges, seven d.c. current ranges, four 


d.c. resistance ranges and five 

ranges. Each d.c. voltage r. : 
available at a dual sensitivity o¢ . 
or 20,000 ohms per volt. 100) 

The Model 779 is mounted on a 
molded bakelite panel in an oak = 
ing case. All readings are taken on, 
standard 4” rectangular 50 m ‘ 
ampere instrument and a.c. me 
ments are made possible throy 
special temperature-compensat 
bridge, copper oxide rectifier, g 
signed that all a.c. readings are Made 
on a Single scale arc. 

Details of this unit will be furnj 
by Weston Electrical Instrument Cor. 
poration, Newark, New Jersey, ’ 

—50- 
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as 
the scene of the conflict. The “eyes” 
were, as has been indicated, also 
plied to remote-control aircraft loade 
with high explosives, crash boats, ay 
aerial torpedoes. Other uses include 
observation of gunfire, reconnaissang 
in connection with amphibious lang. 
ings, map making, for reading meter 
gauges and other instruments in ¢op. 
nection with tests during aircraft de. 
sign, and, to quote an RCA engineer 
“for obtaining the equivalent of eye 
witness information under conditions 
of space, speed, or peril which wou 
preclude the gathering of the require 
information by personal observation 
or by other means.” . . . Another thing 
we picked up—Navy, true to form 
didn’t let the superman equipment 
hang around long before they tagged 
it with sea-going lingo. A remote 
control television-equipped glider filled 
with high explosives was dubbed a 
“Glomb,” a crash boat with the same 
equipment became a “Campbell,” and 
the television system for guiding 
bombs was dubbed “Roc.” 


NOR DOES THE STORY OF air. 
borne television end with the cessa- 
tion of hostilities. According to David 
Sarnoff, president of RCA, scores of 
projects are already under way to 
apply the equipment to peacetime 
needs. He predicts, for instance, that 
it will be used for “revoluticnary’ 
television news coverage over short 
and long distances from cars, boats, 
planes, and helicopters, enabling the 
public to sit in their living rooms and 
see screened a fire, flood, sports event, 
or anything else you want to imagine 
from the best possible angle. Another 
application anticipated is the “walkie 
lookie,” with which a reporter might 
cover news events of the man in the 
street as readily “as he does now” (it 
says here) “with a Speed Graphic.” 
Test-pilots will be saved the perils of 
flying a dangerous experimental plane 
through the use of airborne television 
equipment focused on the instruments 
and the testing gear. Even explorers 
have not been forgotten in the peace 
time plans of the equipment. Before 
going into a hazardous area, they may 
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: With the dawn of the new electronic era CENTRALAB 
~~s.again dominates the scene. The “CRL IN THE 
DIAMOND?” identifies a group of QUALITY compo- 

nents engineered to the exacting requirements of the 

new electronic age .... always specify CENTRALAB. 


Ceramic Trimmers 


Division of GLOBE-UNION INC., Milwaukee Bulletin 695 ©) 
Ay 


— 8 : 2 
C —/ iif Variable Resistors ’ 
PRODUCERS OF ais ‘ Bulletin 697 Tubular Ceramic s ector Switches 
Cap acitors 


letin 722 
Ceramic High Voltage Capacitors 
Bulletin 814 


HARVEY 


has 


% MET ee ee 


$C-I-112-A Be 
LABORATORY STANDARD 3 | 
SIGNAL GENERATORS | 
...ideal for servicemen and 
development laboratories! 


SPECIAL! 


19° 


@ Range: 34 to 134 Megacycles 
@ 117 Volt, 50/60 cycle input 
e Internal modulation at 400 or 625 


cycles 
@ Zero drift after brief warm-up 


~ 


@ Piston attenuator 

@ Vacuum tube voltmeter 

@ Calibrated output indicator 

@ Output impedance 38 ohms 

@ Coaxial connector for audio out: 
put 

@ Shock mounted in hardwood cose 

@ Thoroughly shielded 

© Ports silver-plated 

@ Ovtput: 0.1 volt. 


Watch HARVEY'S 
ads for real values! 


Our service is prompt... efficient! 
Our prices are reasonable! 
And... we deliver! 


a 
w 


RADIO COMPANY INC. 


103 West 43rd St., New York 18, N. Y. 


| under adverse light conditions. 


| on the receiving screen. 


| two. broad-band 


| according to word from 
| State Department, but plans are going 


now get a televised view of it. And 


| an adaptation is also being considered 


to probe areas far beneath the surface 
of the ocean to locate sunken treasures 
or survey regions heretofore inacces- 
sible owing to high sea pressures. 


TECHNICALLY, THE EQUIP- 


| MENT has been developed to a maxi- 
| mum efficiency for a minimum weight. 


Television pickup and transmitting 
equipment that once might have filled 
a large room was redesigned, modified 
and built to suitcase compactness, one 
unit weighing but fifty pounds. Other 


» | special requirements were met with 


equal success, enabling the equipment 
to operate satisfactorily with the small 
antennas practicable for airplanes, on 
airplane power supply, and under un- 
usual handicaps of noise and vibra- 
tion. Making tubes was another tough 
problem that was solved and some 
adaptations of the airborne system 
built toward the close of the war made 
use of the super-sensitive Image Orthi- 
con tube, extending the usefulness of 
the equipment in twilight hours and 
Pic- 
tures obtained in the so-called Navy 
“Block” equipment—Block being a 
code word for the lightest unit de- 
veloped during the war—are viewed by 
the control operator on the screen of 
a special kinescope in a monitoring 
receiver. The kinescope has a face 
seven inches in diameter and is some- 
what similar to that used in home 
television receivers, one important dif- 
ference being that in Block the phos- 
phor used on the screen produces a 
green image—a color to which the 
human eye has maximum response. 


_ The unit produces 40 frames a second 


in sequential scanning, with 350 lines 
Its transmit- 
ter has a peak power output of 60 
watts at 264 to 372 megacycles, and 
special transmitting antennas have 
been designed for each of its ten work- 
able channels. The receiver unit has 
antennas. ... The 
Block is the most compact system de- 
vised during the war. Another unit, 
the Ring, is more elaborate and effi- 


| cient, and will be used for most of the 


applications anticipated in the peace- 
time world. NBC plans to use it any 
day now in covering news events. 


INTERNATIONAL RADIO PROB- 
LEMS are a long way from solution, 
inside the 


steadily ahead toward world coopera- 


| tion in the field. Latest word on the 


pipeline is of a five-power conference 
in Moscow, attended by representa- 
tives of the United States, Britain, 
Russia, France and China, to be held 
“as soor as possible.” This, we are 


| told, will be followed by a full-dress 


World Communications Conference 


| late this year or early next year near 


Washington. Crowded conditions at 


| the capital will make it necessary to 
| hold the big meeting elsewhere. 


All 
phases of telecommunications will be 
reviewed at both the Big-Five and the 


world meetings, and it is expected that 
actions of the 1932 Madrid Conferenc 
and the 1938 conference at Cairo Will 
be revised. Spotlighted in the revi. 
sion program will be allocation of 
radio frequencies. .. . Internationa) 
progress is already going forward on 
schedule in the Western Hemisphere 
following the Second North American 
Regional Broadcasting Conference in 
February, State reports. The third of 
these conferences is already schedule 
for an undesignated place in Canada 
in mid-September of next year. 


EMPLOYMENT OPPORTUN). 
TIES, especially for returned Vet. 
erans, was one of the main topic 
discussed at a two-day conference o 
the Radio Manufacturers Association 
Industrial Relations Committee jy, 
New York May 21-22. G. W. Thomp. 
son of Noblitt-Sparks Co., was chair. 
man of the RMA group, and F. D. Wil. 
son of the RCA Victor Division was 
chairman of the committee on veteran 
employment. Statistics and informa. 
tion were being assembled by his op. 
ganization on veteran reemployment, 
seniority and similar problems toward 
making detailed reports to all RMA 
members. Estimates are that the radio 
industry had about 35,000 employes jn 
uniform at the peak of the war, and 
information on the number returning 
to the industry are being gathered. . __ 
Interest is also high among RMA 
membership in the annual convention 


ATTENTION! STUDENTS e SERVICEMEN 


e HOSPITALS 
INTRODUCING OUR FIRST POST-WAR 


RADIO KIT 


Our model S-5 uses 
the universally ac- 
cepted superhetero- 
dyne circuit, con- 
taining the following 
tubes : 12SA7, 12SK7, 
12SQ7, 50L6, 3525 
and tunes from 550 
Ke to 1600 Ke. 


Model S-5 (illustrated), Complete kit, includ- 
ing tubes, Bakelite Cabinet and four pages of 
diagrams and instructions.......... @ $19.95 


Our Kits are Professionally Engineered, Pre- 
fessionally Designed and Professional Looking. 


MULTI-TESTER KIT 


5 voltage ranges, P — 


3 current ranges, 
3 ohm ranges. 


Volt Ranges : 0-5- 
550-150-500 - 1500 
volts. 


Current Ranges: 
0-50-150-500 Ma. 


Ohm Ranges: 
0 - 2000 - 20,000 - 
200,000 ohms. 


Model 120 (Illus- 
trated) Complete 
Kit @ $9.95 


SPECIAL FOR THIS MONTH! 
Electrolytic Condensers 
SA NS os ccctoonccenees 10 for $2.50 
20-20 mf—150 volts.............. 10 for 2.50 


We carry a complete stock of parts. 
Export Inquiries Invited. 
25% Deposit on C.0.D. Orders. 


Write for FREE Catalog 


RADIO KITS COMPANY 


Dept. K, 120 Cedar St., New York 6, N. Y. 
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“|! ‘“SCATS AND DOGS’’ SALE 


will  _—— 


The listings below represent stock we have on hand at the lowest prices a. All items 
are boxed, clean merchandise. Every item is —— by us and the manufacturer. 
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— METERS 


* Westinghouse 0-150 Volts AC. ........$4.95 
Oe Gren OSD a8 UC...-0cccc00. 245 
24" Gruen 0-100 ma DC....... se 
Naa 4? Gruen BOND a Bbe.csccceces 3.45 
M34" Burlington _ 0-150 Volts AC.......+++ 4.45 
no erior PB-100 Combination Volt-Ohm-Milliameter: 
pc—Volts to 2500, Output Volts to 1000, AC—Volts to 


900, OC current to 2.5 amperes, Resistance to | megohm, 
Decibels to plus 55 DB. (In handsome oak case with test 
ds) $28.40 
n7—Superior SIGNAL TRACER complete with probe, meter. 
follows signa! from antenna to speaker of any set...$18.50 
City Volt-Ohm-Milliameter—ranges as above 
NEE. onus Usonscdanaapenstedie’ $17.85 


No—SIGNAL TRACER with probe—has 5 tubes with magic 
eye ond speaker . . . external probe with volume con- 


qolesecseceecceeeeeeserseseeeeseeeeseeeees $39.95 
nio—G.E. NEON GLOW LAMP—two contact stondard 

PITT TIT ITT TTT 25¢ 
140 pilot bulbs Mazda—box of 10.........++ 50¢ 
NI2—44 pilot bulbs Mazda—box Of 10. .ccccccees 50¢ 
nI3—46 pilot bulbs Mazda—box of 10.......66.- 50¢ 
nid—47 pilot bulbs Mazda—box of 10........... 50¢ 
NIS—41 pilot bulbs Mazda—box of 10........... 50¢ 


RYSTAL SET with earphone ready to 

ane er required—in — case. $1. 98 
two-way telegra set with Blinker, key, 

od moter oa 50 feet a a pesneesneaee $2. 73 
NI8—Toy Microphone with built-in switch, ready to connect 
fo ony FAGIOw eee ee eee eee e cece nee eeeeeeeeees 60¢ 
n19—Aerial Kit—50 ft. tinned aerial wire, 20 feet rubber 
covered ground wire, staples, ground clamp, nail knobs and 


ingulotors complete... cece eeeecececeesencceces .75¢€ 
TUBE ihe 

= Se 90¢ 6SK7...... 60¢ 
12SK7..... 60¢ 6SQ7...... 60¢ 

IRS. wccece € GS... cece 90¢ 

5U4G...... 54¢ 6SN7...... 70¢ 

6C6. w cccce 60¢ TUF wcccce $1.00 

BP. .ceccee 50¢ 6D6..... 7.60¢ 

N21—3-tube Amplifier for 12SQ7, 35Z5 and 50L6—all 
wired—ready to operate—less tubes...........++ $4.95 


N22—17-watt Amplifier with cover and with tubes: one 
707, one 7F7, two 616, one SY3. Tapped output, 2 ~ 
Sn ccedoseoedeoeSerseeseccceecoesseooeees $30.30 
N23—25-watt Bell Sound Amplifier with cover and case and 
tubes: two 6SJ7, one 6SF5, one 6N7, two 616, one 5U4. 
Twee separctely controlled channels, tapped output, less 
thon 5% distortion at 30 watts peak............ $58.92 
N24—Master Communicator and substation with 50 feet of 
jwire cable; two watts output, with tubes: 12SL7, 35Z5, 


5016, (“silent"” feature with ringing on master and sub) 

is cde Rie eeOChCOSEDARORERTESEOO00 ON $26.15 

OE $1.58 

3° POA Speakers. cccccccccccccccccccese 1.80 

O° PA Speeders. wcccccccccceccccescece 1.80 

ak Se 1.80 

OT SPORE. cccccccceccesccccecese 2.98 

OP? OU Seeeheies ccccceccccccecccccoces 3.75 

DE? GEN SeGRNS. c ccccccccceocccscesees 5.98 

Gee Fen SOEIRs coc cccccccccecesceeses 7.50 

4° 450-ohm Speokers. .......eececceee 2.00 

S° 450-chm Speckers. ..ccccccccccccce 2.00 

oP Sree NING, 0 0 006000006 66066 2.00 

6” 1800-ohm Speakers. ........cceecees 3.00 

O” SRR-Ghe Sees c cccccccccesceces 3.00 

8” 1000-ohm Speakers. ........eeeeeeee 4.00 

O° 2500-chen Speakers. . ccccccccccccece 4.00 

00” 2000-chen Gpemhers... eo cccccccccccces 5.00 

OS? Bowe Gem BONS. . ccccccccccoeces 5.00 

12° 2000-ohm Speakers. ........seceeees 6.00 

de ee 6.00 

12-wott Inverse Trumpet—waterproof—high effi- 
Pi ccnchesuneneseansuesebateaes $18.0 

25-watt Inverse Trumpet and unit—high efficiency— 

‘LS See $33.00 

"MICROPHONES | 

N26—Hand Crystal Mike—with 6-ft. cord......... $3.95 

N27—Astatic Model JT-30 Crystal Mike with handle and 

DM cceti nena ernewvenseetessenwe $10.00 

N28—Astatic N-30 Crystal Mike... .........45- 11.00 


N29—Electro-Voice Model V2 ribbon high quality Mike 
DPM ibebee sinh ehenenenesheenes $24.00 
N30—Electro-Voice Cardak Mike (latest release)... 22.00 
N31—Turner Cordoid—101 high impedance. .... 39.00 
N32—Turner U9S—fills impedance needs—50, 200, ee 
ond high $22 


N33—Turner 33X Crystal Mike..........eeeeees 13:00 
N34—Turner 33D Dynamic Mike... ......0e00e 13.00 
N35—Turner 22X Crystal Mike..........eseeeee 12.00 
N36—Turner 22D Dynamic Mike. ...........0+ 14.00 
N37—Cartridge to repair any Crystal Mike. ..... 4.00 
_ Hand to hold any Mike and leave hands 

$O5S559:006060950606600000000600000800008 3.00 
Nat —tiniverval Oymermic Mike, high impedance. 9.75 


PICKUPS 
N40—Astatic Pickup Model D9..........eeeeeees 
N4—Astatic Pickup Model SL8 
N42—Astatic Pickup Model S8........2eeeeeeees 


N43—Astatic Pickup Model ABB8M...........++.-$7.50 
N44—Astatic Pickup Model FP-8...... ecccee cooe GU 
N45—Astatic Pickup Model FP-18.........se0005 9.70 
N46—Astatic Pickup Model S-12.........se00005 7.50 
N47—Webster Pickup Model AJ-1 with permanent 
TTT TTT TTT TTT TTT TTT TTT ire $3.90 
N48—30 Transcription Needles. ..........-eeee008 15¢ 
N49—S5 Cutting Needles... . cc cccccccccccccceee 60¢ 
N50—Jensen Permanent Needle. ............5++5+ 60¢ 
N51—Sapphire Cutting Needle.............00005 $3.60 
N52—Adjustable Floor Stand (chrome base)....... 5.25 
N53—Banquet Stand..........+. ceccccccescoce 1.35 
SR NED BORNE, co cvncconcoscoceceevesoocces 33.00 
N55—Adjustable Banquet Stand............-+005 3.00 
N56--ARRL 1946 New Book.........00eeeeeeeee 1.00 
N57—Circuit Diagrams 1926-1942 (5 volumes). ...10.30 
N58—Ghirardi's Radio Service Course...........+ 5.00 
N59—Rider's Automatic Record Changers and Recorders 
SE OE eee $9.00 


N60—Koar Engineering KE23-A Communications Receiver 


—with speaker—signal squelch circuit—9 tubes. . .$153.17 
N61—Antenna Coils—new small type.............+ 35¢ 
N62—RF Coils—new small type... .......-5 eee eee 35¢ 
N63—3-Tap Oscillator Coils—new small a 
D. Uidénhitheehdheesesbeeedeneeeseenesnesesenes 

N64—4-Tap Oscillator Coils—new small type. ...... ase 
N65—465 Input |. F. Coil—shielded with trimmers... .. 78¢ 


N66—465 Output |. F. Coil—shielded with trimmers...78¢ 
N67—Petersen Plug-in Crystals—all frequencies. ... 
N68—Galena Crystals—for crystal sets. .........-- 
N69—Signals Corps Magnetic Pair Phones 
N70—Acme 2000-ohm Pair Phones 


see eeeee 


N72—Maguire Industries two-post Changers, with automatic 
stop last record. Encased in mahogany cabinet with 6-ft. 


attachment cord and standard plug-in. .......... $24.19 
N73—Cabinets—with removable cover for record 
I cb ncentiedckdneneteenewkeuncesenaeee $10.90 
N74—Dual 12” speaker carrying case with room for 
aE a A ET ee ENE $14.90 
N75—Leatherette covered cabinets for portable radios.99¢ 
ee We Rs ocnne00es0ede0e0eccedes $1.95 
rr OP WE Mic cccdessvessecsceccococs 2.45 
Sree OP” Ge Rs oc cececceecescceseocses 2.95 
FES” We BOE s ccccccecccocecescceesce 3.45 
a We Is 0. 60 nseesescoocesensooss 3.95 
N81—Cabinets for Emerson 301...........-00008 1.65 
N82—Cabinets for portable phono with 5” speaker hole— 
mater Beare Gnd GUE sc ccccccccccceocccesesces $9.75 
N83—100 Insulated Marked Resistors in four drawer 
cabinets—complete. .......-ssseeeeeees eeseses $7.95 
AUTO AERIALS 

N84—3-Section Side Cow! with plain lead.......... 99¢ 
N85—4-Section Side Cow! with shielded lead...... $2.50 
N86—Flexmount—3-section—shielded lead a 


eee eee eee eee eee ee ee eee eee eee ee ee ee ee 


N89—Standard 4-prong Vibrators. . 


N90—Buick Standard Vibrators. ..........50e008 3. 
N91—Kit of 4 Vibrators to fit most cars—with chart.. 9.99 
N92—4 Auto Aerials—1-3 Section with Shield } 

1-4 Section with Shiela | 

1 Flexmount $9.99 

1 Fender 

1 Display Board 
N93—10-watt Fixed Resistors—oll sizes. ........+5+ 20¢ 
N94—25-watt Fixed Resistors—all sizes............ 35¢ 
N95—DPST—Toggle Switch (H & H)............4.. 25¢ 
N96—Jewel Light with socket—straight mount—with adjust- 
Sole Me Gpeningeccccccccccccccccccccccsccccces 50¢ 


N97—Battery Eliminator—supplies 6 volts D.C.—14 amps. 
UE Se Miles nb10n0nheeneeesecsecenesead $39.50 
N98—Battery Eliminator—supplies 6 volts and 180 volts for 
portable from 110 A.C 9.60 
N99—1 'A-Volt “A” Batteries—plug-ins—portables.. . 40¢ 
N100—6-Volt “A” Batteries—plug-in—portables..... 40¢ 
N101—4 “%-Volt “A” Batteries—plug-in—portables.. .35¢ 
N102—67 Y2-Volt “A” Batteries—plug-in—portable. $1.25 
N103—45-Volt “B" Batteries—plug-in—portable... 1.00 


eee ee eee eee ee eee ee eee ee 


N104—4 Ya-Volt “C" Battery... ..ccecesccscseccce 25¢ 
OS See Se I Moccccccccvccoceseces 75¢ 
N106—1 “%-Volt Flashlight Battery. .........2e0005. é6¢ 
N107—Combination 1 Y2-Volt plus 90 Battery...... $1.68 
SUG ahaa Tee DH. < ccccccccescoeseeseed 60¢ 
N109—4 Flashlights: (1) Swivel Head (2) Industrial 
C0) Rothand GER SE Gis dc ceccceveccccécnsdecs $9.72 


N110—Trusonic Coaxial Speak pe ent magnet 
complete—overall diameter 15%" —wpeight 30 pounds— 
2-inch metal diaphragm—1!'%2" voice coil—8-cell multi- 
cellular horn for high frequency. .......--0005+ $123.00 
N111—Pair Test Leads—with insulated handles...... 60¢ 
N112—6-foot extension cords with cap and cube tap. .36¢ 
N113—All-purpose Neon Tester for A.C. and D.C..... 30¢ 
a a Puller to extract vibrators from auto 


Terre eee eee eee eee eee eee eee eee ee eee eee eee 


¢ 
NI 15— Pilot Light Puller to extract any type pilot light from 


TUTTTITITITII TTT TTT 24¢ 
NI 16—20,000-Rpm—motor with 22 attachments for pol- 
idkinn, grinding, Gre cccccoecccccccccecocesess $12.95 
NI 17—Sun Lamps—infra-Red—Standard Socket... 1.02 


N118—Metal Bases—brown crackle to fit Detrola Record 


Nad. ddndnc04ee6honhs0000se¥esssdens $2.95 
N119—Knobs— %" shaft—%" diameter............ 7¢ 
N120—Telephone Switches——DPDT. .........eee005 99¢ 
N121—On-Off-On Toggle Switches... .....eeeeeees Se 
N122—STEEL STOOLS—24*"—all welded—guvaranteed 
10 yeors...... 29Gb0ba0sebennsendennosseseons $2.50 
Back Cntr@cccccccccccccs 
N123—STEEL STOOLS—30°—all welded—guaranteed 
DP Mi cendcccecconcnessanssacsasenceonsed $3.00 
Back Gere. ccccccccccese 1.00 


N124—Small Ports Drawer Units—18 Metal Drawers in 
Metal Cabinet 34x17x11. Three dividers provided for each 
GIOINER is 0 4 604400600000004400000066000000008 $19.95 


mep ~Gowet SOLDER IRON—7 seconds—gun tres 8 (6 


NI 127—Weller ‘Solder Gun—transformer type—7 sec- 
sn oh-0666954009b 80006000 s0R dénenengees $12.95 
$1126-—Cincle Cutter (cut holes in steel, brass, aluminum, 
Weed, Cin) Dam FT” 00 BS ecccncccecesccceseenes $1.50 
NI 29—Circle Cutter—from 1%” to 8” diameter... 
N130—Hand Soldering lron—%" tip—6”" length... 1.90 
N131—Dry Battery Tester-—0-10 D.C. Volts and 0-150 D. < 
Wee Cmte Bows ccccccceccesccecesecesses $2.7 


N132—Kraeuter Diagonal Cutting Pliers—4 Yr-inch.. $1 a 
N133—Kraeuter Diagonal Cutting Pliers—5-inch.. 1.65 
N134—Kraevter Nose and Cutting Pliers—7-inch... 1.90 
N134A—Kraeuter Nose and Cutting Pliers—é6-inch.. 1.75 


N135—Kraeuter Pliers and Cutting—7 inches...... 2.20 
N136—Clarostat Volume Controls—Carbon—all sizes.60¢ 
N137—Clarostat Volume Controls—Carbon Tapped. .90¢ 
N138—Clarostat Switches—DPST or SPST ccccccecece 30 . 


GREB ec 0.00 0 00400000000000080000000000000000068 


NI y+ yy we Amperite—Universal......... 608 
N142—J. F. D.—Universal—A. B.C... 2... 2. eeeeee 

NI 43—K490--K55001558 1 00- 70—100- 77i00. 3 
WED BND: ccc cccccosconcnsceecescccsesecesces 49¢ 
N144—Resistance Cords—135—160—! wetiieentite 
A250 300-350... eee recccncccccccccccces 
N145—560 and 960 Resistance Cords.........+5++ ry 
N146—Universal Tapped Resistance Cords.......... 75¢ 


N147—Rubber Lamp Cord—per 100 feet.........$1.50 
N148—Rubber covered, stranded, tinned copper wire— 


per hundred feet... .ccccccccccccecccceccccescece 50¢ 

N149—Vacuum Cleaner Wire—per 100 feet...... $2.50 
N150—20 Conductor Plastic Covered Wire with heavy 
Plastic outer coat—per hundred feet............ $10.00 
N151—Transmission Wir utdoor—T wisted—Black— 
per TED Garbo cccccvceccocencegesebcccescoeces $1.50 
N152—8 Conductor—Coded—with grey outer wrap—per 
De Mhindinksesc0scnceednesennsesesessannesed $7.50 
N153—7 /26 Tinned Aerial Wire—per 100 feet..... 40¢ 
N154—DIPOLE ANTENNA....... 000-0 eceeeeees $1.75 


N155—DIPOLE ANTENNA with reflector and 50 feet coaxial 
$4.75 


N156—Amphenol Dipole Antenna with cable....... 5.40 
N157—Universal Output Transformers— 4 wott.... 
N158—Universal Output Transformers— 8 wott.... 
N159—Universal Output Transformers—12 watt.... 
N160—Universal Input Transformers.........+++6+ 
N160A—Push-Pull Input Transformers. .........+05 90¢ 


N161—POWER TRANSFORMERS. Latest fully shielded 
construction. Upright mounting. Best values in the country. 
$1.7 


40 wh 6.3. ccccccece 125 mill 6.3..... $3.19 
50 mill 6.3...0.e000- 1.99 200 mill 6.3..... 3.95 
60 mill 6.3. ..0e0000- 2.19 50 mill 2.5..... 2.19 
7S GM 6.3. cccceccce 2.39 75 mill 2.5..... 2.49 
90 all 6.3. cccccccce 2.79 120 mill 2.5..... 3.29 
N162—AEROVOX— 8 mfd. 450 Volts Tubular...... 50¢ 
16 mfd. 450 Volts Tubulor......75¢ 
20 mfd. 450 Volts Tubulaor...... 80¢ 
40 mfd. 450 Volts Tubular. ...$1.00 
N163—AEROVOX—20 mfd. 150 Volts Tubulor...... 50¢ 
30 mfd. 150 Volts Tubular...... 55¢ 
40 mfd. 150 Volts Tubular......57¢ 
20/20 mfd. 150 Volts Tubular...... 90¢ 
N164—CAN TYPES— 8-450... ...ccccccccececes 90¢ 
hSO.cocccccee Ccccceces $1.25 
20-450. coccccccccccccccce 1.40 
VOB FO. cccccccsccccccccecs 1.60 
GOBER cocecs cbeseccesecs 1.90 
BOS FBecccccccececccecece 3.30 

N165—TUBULAR PAPER— 
600 Volts—.01—.02—All Sizes....... --l4e 
7” $n0500600000000e0000e4 18¢ 
ou ceeendaccessoooesoeed 20¢ 
1600 Volts 21: etesecoscesecnces 30¢ 
N166—Phone Plugs. .......s0005 PPITTTITITT TTT 24¢ 
N167—Phone Plugs—Shielded. ......seceeeeecces 60¢ 
N168—Phone Jack—Open Circuit..........eee0008 Se 
N169—Phone Jock—Closed Circuit... .....eeeeee0% 19¢ 
N170—Amphenol Mike Connector........eeeeeeee5 33¢ 
N171—Amphenol Female Mike Connector. .......+-30€ 
N172—Red & Black Tips, Jocks, Plugs, etc.........+5- 9e 
N173—Chassis or Record Changer Holder......... $4.95 
N174—Staple Gun with 250 staples: feeds one oat a 
Tincnnec c0nssesensecknidees tanebaseecsecda . $3.70 


TERMS: All prices shown are net. All items subject to prior sale. Please do not ‘make remittance for total amount of order. If check is sent, 


mark it not good for more than amount of order and we will fill 


in the correct amount. This eliminates necessity of making refund if we are 


unable to completely fill order. C. O. D. shipments made if 10% remittance accompanies order. Please include postage or express in re- 


nittance. 


LOUIS M. HERMAN CO. INC., 885 Boylston Street, Boston 16, Mass. 


June, 1946 


and membership meetings scheduleg 
for Chicago, June 10-13, which wij in. 
| clude an RMA industry banquet on 
| the evening of June 13, the first since 


A Standy SALESKIT 


FOR RADIO SERVICEMEN 


A real saleshelp exclusively for Radio Servicemen 
...the Jensen Phonograph Needle Saleskit is 
just the thing for demonstrating fine needles. 
What’s more, Jensen needles augment your 
work, assure full, clear tone of the instruments 
you repair, make all records sound better. 


Colorful, convenient, compact... the Sales- 
kit slips easily into your pocket. Take it on 
service calls. It contains 3 Jensen Concert 
Needles retailing at $1 each and 3 Jensen 
Genuine Sapphire Needles at $2.50 each. 

Available NOW at your jobber. WRITE TO- 7 
DAY for complete details and our better than 
usual discount to servicemen. oi 


before the war. Officers and directors 
| will be elected the same day. 


THAT STATIC YOU MAY RE. 
MEMBER having encountered op 
your radio late in March—and whieh 
may bother you again from time ty 
time—isn’t caused by the sun, as hag 
been popularly supposed, but rather 
; by speeding clouds of electricajly 
/ charged gases hurtling from the sup 
\ into upper layers of the earth’s at. 

mosphere. At least that is the ox. 
planation offered recently by H, w 
Wells, J. W. Watts and D. E. George 
of the Washington, D. C., Carnegie 
Institution staff, after studying the 
disturbances of March 25-26. The sci. 
entists report that the sun clouds 
bounce around in the so-called F-layer 
of the earth’s ionosphere, or electrie. 
ally charged region of the earth’s at. 
mosphere, causing a fading or dis. 
appearance of radio signals. Long 
distance broadcasting is hardest hit 
Nothing much you can do about it 
either—the sun clouds move at about 
a mile a second and seldom get closer 
to the earth than 180 miles. 


RADIO NEWS WAS ENVITED , 
JENSEN INDUSTRIES, INC. few days ago—along with more gold 
331 SOUTH WOOD STREET | braid than we've seen together around 
CHICAGO 12 ILLINOIS | these parts since V-J Day—to an exhi- 
bition of captured enemy equipment 
under the joint auspices of the Corps 
of Engineers and the Publication 
Board of the Department of Com. 
merce. The show started with a short 
speech by Secretary of Commerce 
Wallace, and continued at Ft. Belvoir, 
treasure-house of the captured stuff. 
But we have to report that there 
wasn’t a single radio in the entire 
collection—not even a crystal set. ... 
| Checking. back with the Publication 
ao | Board, we learned that captured radio 

IALS | and allied equipment has been turned 
SPEC ——— | over to the Signal Corps. It may be 
: | that they will have an exhibition, too, 

® Low loss Antenna Change | one of these days, but most of the stuff 
Over Relay 6 v. D.C. FOR you e | captured was either inferior to our 
D.P.D.T. $1.75 | in quality or so far behind radio de- 
3C/24G Tubes $1.90 velopments here that it would be of 


| 
or | little interest. About the only thing 
+ N EW RIG | that Commerce has on hand that might 


HEADQUARTERS FOR 


Equipment and Information 


$0.99 ba : : Jeni 

2 Ee We Hav Good Stock of | interest you right now is a selenium 
8 MFD. 600 V Oil Filled : at tiedionl Lines | rectifier captured from the Germans 
Round Can any Mounting | along with the process for making it 
$1.50 | It was used by the Nazis for convert- 
2 MFD.—2000 CD $3.50 | ing alternating current into direct 
Ceramic Caps for 807-866 Ss U P E R B U Y | current for battery-charging devices 


eration BC_ 1335 COMPLETE | perts think it may meet American 
Mail Orders Promptly Filled TRANSMITTER and RECEIV- | needs for accurately controlled sources 

Amateurs to Serve You ER from 27.5-38.9 MC pong Af | of direct electric current. A detailed 
— Write to. Dept. RN oo Se ae © Seas Se SS | analysis of the rectifier and how itis 


etc. $0.19 ea. For 10 Meter F.M. Mobile Op- | and radio and radar sets. U. S. & 
| 


; : ; orti : S , 
ee taal hese ee | made may be had from Report No. 45 


of the Commerce Publication Board 
price 25 cents. The Board is making 


Radio Product Sales Company Sources but very Itie of i con 


radio and allied fields, for the reasons 
cited above. .. . 


—30- 
102 RADIO NEWS 


238 WEST 15TH STREET 
LOS ANGELES 15, CALIFORNIA PRospect 7471 


REPLACE CAPACITORS 


Faster:--Better:-:-at Less Cost 


eS Meera an 


ATOMS 


® Use them universally for ALL dry electrolytic 
replacements. 


@A small supply equips you for ANY job — any 


voltage, capacity or capacity combination. 


© Order them by name — be sure of getting gen- 
wy CUMS CUFT I uine, factory-fresh Sprague Atoms — the kind 
The finest, most complete and most 


helpful Sprague catalog ever issued! that will not let you down. 
Contains complete details, dimensions, 
data, etc. on Sprague Capacitors and 


*Koolohm Resistors for every serv- 
ice, amateur and ouperienenter need. SPRAGUE PROD U c TS Cc OMPANY 
at. ° 


*Trademark Reg. U. S. t 
North Adams, Mass. 
SEE US AT BOOTH 132—CHICAGO SHOW! 


JOBBING DISTRIBUTING ORGANIZATION FOR PRODUCTS OF THE SPRAGUE ELECTRIC CO. 
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The book is divided into three gee. 
tions, the first dealing with differen. 
tial calculus, the second covering jp. 
tegral calculus while the third section 
outlines the applications of calculus to 
various fields of technology. 
“MATHEMATICAL AND PHYSI- Each chapter includes test problems 
CAL PRINCIPLES OF ENGINEER- which the student may work and then 
ING ANALYSIS” by Walter C. John- check his answers against those given 
son. Published by McGraw-Hill Book in the appendix. A second appendix 

Company, Inc., New York. 336 pages. supplies much valuable mathematica} 
| Price $3.00. material in ready reference form. 

This book is a compilation of mate- . 3 ? 
_ rial which the author has used during “A BUSINESS OF MY OWN” py 
the last six years in his engineering Arthur E. Morgan. Published by Com. 


Fema 
The model handbook B 0 0 K i) 


on technical 
broadcasting 


By classes at Princeton University. munity Service, Inc., Yellow Springs, 

The book presents the essential phy- Ohio. 167 pages. Price $1.00. 
KINGDON S$. TYLER | sical and vob ep he principles aa With lyin of the war many per. 
Construction Engineer of CBS | methods of approach that underlie the sons are considering starting their 
analysis of practical engineering prob- own businesses and achieving financial] 
MODERN 4 ADIO | lems. The text emphasizes basic phy- independence. That a certain per. 
| sical principles and physical reasoning. centage of such ventures should end 
Considerable attention has been de-_ disastrously is, unfortunately, a fore. 

: A p | voted to methods of attack, the use of — gone conclusion. 

An extensive and detailed pic- | assumptions, procedures in setting up — This book, which is 100% practical, 
ture of radio from the studio | equations, the use of mathematics as presents a new approach to the prob- 
and studio design to such ad- | a tool in accurate and quantitative jem. Instead of giving a step-by-step 
) vanced topies as colored tele- | reasoning, and the physical interpreta- outline of the physical operation of a 
vision alco. | tion of mathematical results. business, this author has approached 


A reasonable knowledge of elemen- the problem from the human angle— 
tary college physics and mechanics, which in the last analysis is the reason 
and mathematics through calculus will 4 business succeeds or fails. 
be required of the student in order to Mr. Morgan deplores the fact that 
fully understand the subject matter of too many people use their business as 


This book bas the answers to 
questions like these: 

What is a parabolic reflector? 

Who actually puts a program 


on the air? this text. The senior engineering stu- 4 toy to be enjoyed and then dropped. 
How can one simulate the sound dent or graduate engineer should de-  }yje makes a strong plea for a sense of 
of marching men? | rive considerable benefit from this responsibility on the part of the own- 
Why must a radio tower mast be book. ers. 
© certain height to broadcast = & 8 He has outlined many types of busi- 
on a specific wave length? | “CALCULUS REFRESHER FOR _ nesses which could be profitable be- 
Why can a dog hear sounds you can't? | TECHNICAL MEN” by A. A. Klaf. cause they render a needed service in 
How can a television camera | Published by McGraw-Hill Book Com- an uncrowded commercial field. Too 
seem to make a standing-still | pany, Inc., New York. 421 pages. many would-be business men gravitate 
train move? | Price $3.00. to overly crowded ventures which are 
These. and hundreds of other fas- This book represents a new ap- doomed to failure because the com- 
cinating topics are clearly explained proach to the study of calculus inas- munity in which the business is located 
in MODERN RADIO. Essential reading much as the “question and answer” cannot comfortably support several 
Se SREne eee ene eee ee method is used to convey the informa- similar enterprises. 
radio. tion. The fact that Mr. Morgan spent five 


CBS MAGAZINE: “An outstanding 
example of the very difficult art of 
making technical information easily 


While the text is designed as a re- years surveying the business oppor- 
fresher for persons with a knowledge _ tunities in all parts of the country be- 


understood.” of calculus, the book might be used by fore writing this resume has enabled 
RADIO CRAFT: “The details of the student attacking the subject for him to bring out many important and 
sound conditioning and reverberation the first time. seldom considered points. —- 


control are distinctly interesting to the 
technician who has not had an oppor- 
tunity to familiarize himself with 
broadcasting practice.” 


JOURNAL OF THE AIR: "The best IPATENT OFFICE | LAN Y 


description available of the physical 
aspects of radio as perceived in studios.” 


Illustrated with 28 drawings and 
38 photographs $2.50 


ORDER YOUR COPY TODAY! 


To Harcourt, Brace & Co., Publishers 
383 Madison Ave., New York 17, N. Y. 


Please send me___copies of MODERN 
RADIO at $2.50 each. 
D I enclose check or money order 
(we pay postage) 


CD Please send C. O. D. 
(plus postage) 


NAME 


ADDRESS 


“He claims it'll replace a 50L6.” ~~. 
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ms 
en * 6 Tube “Super Het” Radio Kit 5 Tube “Super Het” Radio Kit Portable Phonograph Kit 
en 
lix 
‘al 
by 
n- 
BS, 
T- 
sir 
jal 
T- 
COMPLETE, INCLUDING ATTRACTIVE 
nd WALNUT CABINET Ct. ee VE ATTRACTIVE COVERED CABINET 
e- Al Parts Mounted a Tee tied COMPLETE WITH MOTOR — PICK-UP — 
To assemble, all one needs is a soldering APP SIZE 9x5x6 Inches AMPLIFIER 
al, iron and 30 minutes of your time. Uses one 25L6—one 25Z6—one 6SA7—one SIZE: 14x72 x19 
b- Uses one 25L6—one 25Z6—one 6SQ7—one 6SQ7—one 6SK7 or one S0L6—one 35Z5— TONE AND VOLUME CONTROLS 
6SK7—t 6SJ7‘s or one 50L6—one 35Z5— one 12SA7—one 12SQ7—one 4 
ep om 128]7's—one 128Q7_—one 12SK?. YOUR sf 95 Uses one 25L6—one 25Z6—one 6C5. 
a YOUR 516 95 LESS COST 3. ai YOUR 394 95 LESS 
ed COST ag TUBES Cabinet supplied in white at $1.00 extra COST S TUBES 
; PICTORIAL DIAGRAM FURNISHED WITH EACH KIT 
. We carry a complete line of Radio Parts and ipment—Contact Department ‘‘A’’ for all items 


including the ‘“Hard to Procure’’ 


:| [IMMEDIATE DELIVERY - TERMS ":222."3 s* 


of il LATEST POST-WAR APPROVED SIGNAL 


. SPECIAL! 5 Tube Super Heterodyne Radio Kit GENERATOR Model A100 jor 1 tte 


the 1946 Pre- 


: with SLIDE RULE DIAL 7 aS 


“a The Model 
in Signal Generator 
0 Chromium lo mounted le 9 
. 6. auge § 
te plated chassis— Seay penne oe 
i ship grey crackle 
Beautiful WwW al-  ~ Ags S - ~ 
re nut Cabinet— with ‘att tubes, 
: 2s onnecting cables 
ang in antenna oa instructions 
— Dimensions: —ontly 
65 ” 7%" x F.0.B8. New York 
al 8 x 48 City. Dimen- 
12%”. oone A x 
« poping 
Je Uses the follow- welghit: ta ma 
ing tubes: one ene Dial 
x 12SA7 one 12SK7 Beales (lene 
p= one 12SQ7 one gere design). 
d 50L6 and one 35Z5 xternal Modu- 
. lation possible 
d at from 40 te 
30,000 Cycles 
internal odu- 


lation at 440 
Cycles (same 
as WW 
Standard). 
Phase Shift Audie 
Oscillator and 
internal Modu- 


Pictorial Diagram 


s lator. 
furnished 6 RF Bands A.C. Operation 105 to 120 Volts 50 to 60 cycles. 
A—100 to 310 Kc. Continuously Variable RF-AF Fine Attenuator 
: 95 B—320 to 1000 Ke. modulation Percentage continuously variable from 
Your Less ta, *— =— front panel, internal or external 0 to 100%. 
Cost Tubes D—3.2 to 10.5 Mc 
oe - ° Co-Axial Output lead furnished. 
E—10.5 to 26 Mc. Pilot light indicator. 


E2—21 to 52 Mc. 


AN EXCEPTIONAL VALUE RECORD CHANGER @ IMMEDIATE DELIVERY @ 


3 tube A.C. D.C. Phono 2 post complete with motor Portable Leatherette 


d pick- 
Amplifier Kit—less tubes, FULLY GU: aR ANTEED Cabinet for Electronic 


Sa. oe 2 * ele 


with speaker—uses 6C5— LIST $37.50 Phonograph. Your cost 
25Z6—25L6—-your cost YOUR COST $22.50 
INVERTERS $ 
$4 g A Converts D.C, Current to . 
e A.C. Cap. to 50 W. 
YOUR COST $10.75 EACH Size 7x14¥2x18 inches 


LIBERTY SALES CO., Inc. ‘seri 
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QUALITY PRODUCTS | 


« w 


BATTERY ELIMINATORS 


FOR CONVERTING A.C. TO D.C. 


New Models . . . designed for test- 
ing D.C. electrical apparatus on reg- 
ular A.C. lines. Equipped with full- 
wave dry disc type rectifier, assur- 
ing noiseless, interference-free op- 
eration and extreme long life and 
reliability. 
e Eliminates Storage Batteries and 
Battery Chargers. 
e Operates the Equipment at Max- 
imum Efficiency at All Times 
e Fully Automatic and Fool-Proot 


ee 
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LOW POWER INVERTERS 
FOR INVERTING D.C. TO A.C. 


Another New ATR Model... de- 
signed for operating small A.C. mo- 
tors, electric razors, and a host of 
other small A.C. devices from D.C 
voltages sources. 


ATR 


¢ 


STANDARD AND 
HEAVY DUTY INVERTERS 
FOR INVERTING D.C. TO A.C. 


Specially designed for operating A.C 
radios, television sets, amplifiers, ad- 
dress systems, and radio test equip- 
ment from D.C. voltages in vehicles, 
ships, trains, planes, and in D.C. 
districts. 


WRITE FOR NEW CATALOC— 
JUST OFF THE PRESS! 


Sf 


MERICAN TELEVISION & RADIO CO. 


Quality Products Since 1931 


( st PAUL 1, MINN. U.S.A. 
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| matically give desirable gains for in- 
| tended 
, ohms. 


Embossing Seund on Film 
(Continued from page 37) 


Audiotrol feature operating, this re- 
cording time is further extended to 
many hours or even days of intermit- 
tent recording on one 50 foot film. 
The sound is permanently embossed 


on 35 mm. cellulose acetate film which | 


is manufactured to specification by 
the Eastman Kodak Company. The 


base material is fire resistant, free of | 


abrasive, tough and good for a sur- 
prising number of playbacks. It sells 
for $1.50 per roll which brings the re- 
cording cost down to 15.6c per hour 
for 9% hours. No processing of the 
film is necessary by the user. The film 
is supplied in a box 10” x3” x2” and 
is usually returned to the box after 
use for safe storage. It should be 
noted that permanent storage of the 
record therefore, presents a simple 
problem. 

The machine has the following 
structural features: 

1. Selection: flip of the switch se- 
lection of public address, recording, 
playback or threading. 

2. Continuous recording with auto- 
matic track over from groove to 
groove in the film as required. 115 


tracks are permissible on one side of | 


the film. 

3. A means is provided for the re- 
cording and also the locating of a par- 
ticular track when desired for play- 
back. 

4. A 114 db. gain high quality am- 
plifier is used. Frequency response 
is 2 db. from 300 cycles to 10,000 cy- 
Various input circuits auto- 


uses. Output impedance 6 
The input and output circuits 
are listed below. 


Input circuits—(not simultaneous) 


| are as follows: 


(a) Microphone—'% megohm im- 
pedance, 114 db. gain. 


(b) Radio—% megohm imped- 
ance, 85 db. gain. 

(c) Line Input—1000 ohms im- 
pedance, 90 db. gain (d.c. im- 
pedance infinity). 

(d) Carbon Microphone — 1000 


ohms impedance (for 100 or 
200 ohm carbon microphones) 
with self contained batteries. 

Output Circuits— 

(a) Self-contained 5 inch perma- 
nent magnet speaker. 

(b) 6 ohm jack (interrupting sig- 
nal to speaker). 

(c) Monitor—Direct connection 
from playback head. 

Volume meter is provided for easy 
adjustment to correct recording level. 
Automatic volume control is optional 
by flip switch and is designed to ac- 
commodate 30 db. input signal varia- 
tion. 

The Audiotrol, described above, has 
a sensitivity control permitting oper- 


ation on an input signal from 0 to —13 | 


db. based on the required average re- 
cording level. 


This means that the | 


IMMEDIATE DELIVERY: 
2-POST RECORD CHANGER 


Automatically Intermixes 


Record changer completely assembled with 
amplifier ready to play. Dimensions 8” H 
x 1514” x 1514” D. Grilled speaker front 
acoustic chamber 15” W. x 4” D. with 
rear louvre for eliminating cabinet res- 
onance. Genuine walnut cabinet with 
decal trim, nickel plated mounting hard. 
ware, tone and volume control mounted 
on changer. 6” Heavy duty dynamic 
speaker. AC amplifier with power trans. 
former. AC power cord and plug. 3 tubes 
1—6V6, 1—6C5 and 1—SY3. $44.50 Net. 


Cabinet less changer and amplifier $9.50 
Net. Accommodates Webster and V-M 
Changers. 


20% Deposit required on all orders. 


UNION Radio Corporation 


AMATEURS 
RADIO REPAIRMEN 


Chicago 12, Ill. 


We appreciate your bearing 
with us on the delay in de- 
liveries, but hope you remem- 
ber we accepted no orders 
tor material we could not de- 
liver. 


Parts are coming in more 
freely now so the percentage 
of 100%, filled orders is in- 
creasing. Thanks again. 
EXCLUSIVE DISTRIBUTORS 
FOR STROMBERG-CARLSON 


AMPLIFIERS 
Stanton Radio Supply 


W9JKE 
HAMMOND, INDIANA 


Prone 2314 


W9OPSP 
521 State St., 
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MID-AMERICA 


COMPANY 


DEALERS 
JOBBERS 
WHOLESALERS | 


PURCHASING AGENTS 
MANUFACTURERS 
QUANTITY BUYERS 


Don’t miss the BIG SHOW at Radio Bargain | 


Headquarters—the Mid-America Company— 
just a few minutes ride from the Stevens Hotel! 
Come in and see 50,000 square feet of floor 
space jammed to the ceiling with top —_— 
Radio Parts, Supplies and Equipment of every 
kind—Tubes, Condensers, Resistors, Meters, 
Transformers, Controls, Switches, Relays, Fil- 
ters, Generators, Microphones, Speakers, Test 
Equipment, Tools and thousands of Radio 
needs. All standard lines are here for your selec- 
tion including nationally-known makes and 
brand names that have been famous in radio 
for over a quarter of a century... and all at 
amazing low BARGAIN PRICES! 


WHOLESALE ONLY 


Come on Over and See Thousands 
of Values Like These 
Volume Controls... $5.00 per 100 and up 
5-Watt Resistors... $4.00 per 100 and up 
10-Watt Resistors... $7.00 per 100 and up 
25-Watt Resistors... $15.00 per 100 and up 
Push Button Switches, Gang Type........$9.00 per 100 
Deck Switches... .....$9.00 per 100 


Micro Switches, Ass’ t’d sizes and types, $21.00 per 100 
Power Rheostats.._.._. ; sesvascerssneeseeet@ and UP 
F. P. Can Condensers, 15-15, 450 Volts.._....55¢ each 
F. P. Can Condensers, 30-15-10, 250 Volts....58¢ each 
Tubular Condensers, .001 to .004...... $4.25 per 100 
Meters, nationally-known makes. 
Antennas, variety of sizes and types. 


TUBES 
Transmitting Tubes 
HK24G 15E 957 1624 
HY615 15R 958A 1625 
RK34 1148 $002 1635 
2X2/879 211 9003 1960 
3D21A B01A 9004 VR90 
5CP1 803 1201 VR150-30 
3BP1 8308 1203A 1H20 Ballast 
6C4 955 1613 
Receiving Tubes 
185 6B8 12C8 128J7 
6AC7 6H6 12H6 12SH7 
6AG7 12SG? 635 


OPEN 8:00 A.M. TO 5:00 P.M. 
Easy to get to by taxi or southbound Archer Avenue 
street car. Visit us whenever in town—or write, wire 
or phone us anytime for anything in radio. 
co. 


Chicago 8, Illinois 


MID-AMERICA 


2309 S. Archer Avenve 
Phone ViCtory 7820 ° 


signal to noise ratio of the incoming 
signal should be 20 db. for really good 
operation. 

5. Frequency Response — input-to- 
recording -to-output-on-playback 300 
to 4500 cycles on the standard ma- 
chine. 5000 cycle and other special 
machines have been produced to order. 

6. Recording Head—balanced mag- 
netic type, sealed against dirt, having 
an impedance of 9000 ohms at 1000 
cycles-per-second. 

7. Playback Head—balanced mag- 
netic type, sealed against dirt, having 
an impedance of 9000 ohms at 1000 
cycles-per-second. 

8. Stylus—both Playback and Re- 
cording styli are of special design and 
are of the permanent sapphire type. 

9. Mechanical—design is such that 
permits of ready accessibility for re- 
placement and service. 

(a) Bearings—Oilite. 

(b) Motor drive — self-aligning 
sleeve bearings, shaded pole in- 
duction motor with dynamically 
balanced rotor. 

(c) Machine divided into three 
main parts, carrying case, me- 
chanical frame and amplifier. 
Simple and easy to separate. 

10. Monitor — the monitoring 
method in the Recordgraph is greatly 
appreciated by all professional record- 
ing men, for the actual recording as 
embossed in the film belt is played 
back as against the usual method of 
tapping directly across the recording 
head. Thus a true picture of the ac- 
tual recording is had. 
| The recorder is currently being used 
for police communications recording, 


| Rack model with multiple mixer and dual 
| Recordgraph units which will record con- 

tinuously for 19 hours and intermittent- 
| ly for many days without supervision. 
| 


GaC 


io &® tt 


authorized telephone recordings, in. 
vestigations, conferences, radio inter. 
ception, sound analysis, training : 
poses, narration, at control centers, op, 
ships, for mobile equipment, and wher. 
ever else permanent recording of 
sound, speech or code may be wanteg 
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Photo-Electronic Organ 
(Continued from page 27) 


| 


a rubber belt or endless V belt woujq 
also work. If a leather belt is useg 
the splice should be sewed with, 
thread, as this will be found More 
satisfactory than a wire splice. 

The octave assembly and keyboard 
slides into the cabinet along two syp. 
ports and is held in place by tighten. 
ing two bolts attached to wood Clamps, 
See Figs. 2 and 5. This type of cop. 
struction facilitates removal for sery. 
ice and adjustments. 

Speakers were mounted in separate 
cases, but they could easily he 
mounted in the cabinet if desire 
There is a disadvantage in mounting 
them in the cabinet; trouble may be 
experienced from feedback, and for 
this reason it is desirable to mount 
them separately. Most commercia] 
installations of instruments of this 
type require separately mounted 
speakers. 

Almost any high-gain amplifier with 
a power output of 15 watts or more 
may be used with the Photo-Elec. 
tronic Organ. The connections from 
photocell to amplifier are standard 
practice and are shown in Fig. 3B. 
Voltage on the 868 or 918 phototube 
must be kept at 90 volts or below by 
means of a suitable voltage divider 
network which can usually be coupled 
to a screen voltage circuit. It is de. 
sirable to include provision for radio 
and phono pickup in case these are 
not already included in the mixer cir- 
cuits of the amplifier used. Of course, 
a home constructed amplifier can be 
used, and perhaps some advantage 
gained, since the construction of a 
suitable amplifier presents no special 
problems. One thing to avoid in the 
amplifier is microphonics, and, to 
avoid the possibility, it is desirable to 
mount the entire amplifier on a piece 
of sponge rubber rather than to fasten 
it directly to the cabinet. 

As will be noted by referring to the 
diagram, Fig. 3A, the power supply 
for the lights really consists of two 
separate supplies wired in series. In 
building this power supply, use power 
transformers and chokes that will 
carry the heavy current, as the output 
requirements are 250 ma. at 575 v.dc. 
to light the five 25 w. 115 v. lamps. 
Using bakelite for the chassis base 
rather than metal will help to prevent 
shorts and unwanted grounds. Since 
one power supply is to be operated at 
a high potential from ground, it is also 
well to use caution in touching any 
of the parts when the current is 
turned on. Filtering, as shown, was 


found to be adequate to suppress hum, 
RADIO NEWS 


Newly Published! 
Fully illustrated! 


. A MUST Book for 
| Amateur and Serviceman 


: 506 Pages of Facts! 


: WECHANICS — EQUIPMENT — APPLICATIONS 
7 with studies of actual installations 


’ [No radio man’s technical library can be without this 
complete text on two-way radio. TWO-WAY RADIO 
nt covers the mechanics and applications of two-way radio 
al § for all forms of fixed, mobile and portable communica- 
ion. It is written in non-mathematical form and in 
language easily understandable by users or intended 
th wers of this type of equipment. An excellent guide for 
erviceman and radio amateurs, as well as engineers, 
m | executives, and planners who are interested in a de- 
rd ff tiled analysis of the applications and equipment in 


This Book Tells You— 


B, this field. How two-way radio functions Advantages of microwaves 
* Answers all questions end basic equipment wsed How two-way radio is used 


er TWO-WAY RADIO gives concrete answers to your practical How to plan for two-way im transportation and public 
ed | questions: How is it used? What are the potentialities of two-way radio installation services. 
le- communication? Is it efficient? Is it economical? What types are Components and operation How it may be used in pri- 
lio best suited for specific uses? What are the technical requirements? of mobile and fixed stations vate life by amateurs, doc- 
* What are the licensing regulations? Here, in accurate, complete, Neeitiaiaitlinad aus ; tors, farmers, vacationists, 
a and useable form is the data you need for these and a host of other . - — etc 
se, . . . , , ' ‘ . ment details of Frequency . 
pertinent questions—the basic technical information which will 
be . ' . Modulation and Amplitude How to maintain and repair 
mable you to keep pace with the fast-coming developments in two- 
ge ens endie communication Modulation installations two-way radio equipment. 
a : 
~ Graphically illustrated ~ == 
to Included in TWO-WAY RADIO are 87 informative illustrations— Be 
to charts, diagrams, and photographs of equipment and installations, wee 
ace carefully chosen by the author to illustrate his twenty chapters of — 
en Hex material : MAIL THIS COUPON TODAY 
hs The opening chapters are devoted to planning of two-way radio 
e and d t . ° : m . 
UI Giatipes axreone epneun, Then ttrose Geettohenatyset a4 SEDO CED Comnenny 
- é Ss Ss. Sé< a é SI i 
wo a eae aes 185 North Wabash Ave., Chicago 1, lilinois 
In ad FM equipment, radio and guided carrier systems, and a full 
ver ff “ussion of microwaves. Latter chapters describe two-way radio I am enclosing $5.00 (check or money order) for which 
vill communication as used by railroads and police, fire, highway and please send me one copy of TWO-WAY RADIO. | under- 
put orestry services; also marine and aeronautical applications, and stand that | may return book within five days for full re- 
d.c. personal use by radio amateurs and private citizens. There is ample lund if | am not entirely pleased. 
1ps. alormation on maintenance, repair, and trouble shooting, a full 
ase chapter on licenses and regulations, and a description ot typical Ps on: 06055050000 0064565000050060000500000600000000006005 
ent wtallations by states, communities and border patrol. 
nce 
Address. .ccccecccecccecccecssscececess Ter errr eer r reer er rrrr. 
| at Price $5.00. Use convenient coupon 
We with full return privileges Ree bineinias 
» | UIFF-DAVIS PUBLISHING COMPANY 
was Stale. .0 ccc cccccccccccccccccccs coccesesccsseeeceseses boereas 
um, 185 North Wabash Avenue, Chicago 1, Ill. 
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ELECTRIC 
: = PLANTS 


general uses. 


2173 Reyalston Avenue 


LECTRICITY 


@ ONAN ELECTRIC GENERATING PLANTS 
supply reliable, economical electric service for 
electronics applications as well as for scores of 


Driven by Onan-built, 4-cycle gasoline engines, these power 
units are of single-unit, compact design and sturdy construction. 
Suitable for mobile, stationary or emergency service. 


FOR RADIO AND 
ELECTRONIC 
APPLICATIONS 


Models range from 350 to 35,000 
watts. A.C. types from 115 to 660 
volts; 50, 60, 180 cycles, single or 
three-phase; 400, 500 and cy- 
cles, single phase; also special 
frequencies. D.C. s range 
from 6 to 4000 volts. Dual voltage 
types available. Write for en- 

ineering assistance or detailed 
iterature. 


Model shown is _ from 
W2C series, 2 and 3-KW, 
60-cycle, 115 volt; pow- 
er by water-cooled 2- 
cylinder engine. 


D. W. ONAN SONS 


MINNEAPOLIS 5, 


MINN. 


Model 50l 


to SAVE YOU MONEY. 


UNIVERSAL 


UNIVERSAL 


RADIO TUBE TESTER 


Advanced Styling — Finest Quality 
Materials and Workmanship. 


Designed to give lasting service and priced 


WRITE TODAY for SPECIFICATIONS and PRICES. 


Please rush me full details and specifications 
on UNIVERSAL Radio Service Instruments. 


PRECISION ELECTRONIC 
INSTRUMENTS 


INSTRUMENT CO. 


306 E. McMILLAN STREET CINCINNATI 19, OHIO 


For numerous contro! applica- 
tions such as burglar alarms, 
industrial safety controls, au- 
tomatic counters and in con- 
junction with a chime or bell 
to announce entrance of people 
in stores and offices. For AC. 
Complete with all 

tubes and SPDT con- 

trol relay. $ 45 
SN: canes . 


LIGHT SOURCE—Up to 
ad use with above unit. 
De aaicenaniaas 


ADSON RADIO CO. 
221 FULTON ST.. NEW YORK 7, N.Y 


15 feet. 


PRE-EXAM TESTS for FCC COMMERCIAL 
RADIO OPERATOR EXAMINATIONS 


Determines your weak points—Enables you 
to brush-up before taking the FCC exam. Pre- 
pared by A. R. Nilson, famous co-author 
Nilson & MHornung’s RADIO OPERATING 
QUESTIONS AND ANSWERS. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


RN-6§ Terminal Tower Cleveland (3, Ohio 


Specify SAUEREISEN 


ACIDPROOF CEMENTS—COMPOUNDS 
FOR 


Send sketche 


Sauereisen Cements Company ~- Pittsburgh 15, Penna 


but a single choke and two filter 
densers may be adequate if suitahic 
high-voltage condensers are available 
such as 10 pfd., 1500 volts. The voit 
age drop across the lights Should “a 
575 volts, and it may be necessa 
add a series resistor if voltages ar 
too high. However, in the mode] wea 
built, no series resistance was aaice 
sary. There is a lot of Voltage drop 
due to the heavy load and filter eg 
densers and other parts must be able 
to withstand the high voltages devel. 
oped in case the load is suddenly re. 
moved when one of the bulbs burns 
out or for some other cause. The 
open-circuit voltage may go as high 
as 1100 volts so the filter condensers 
should be rated at 550 volts peak, 459 
w.v. Connections to the lamps should 
be carefully made with wire having 
adequate insulation (do not use ordi. 
nary pushback wire), and special pre- 
cautions should be taken to avoid any 
possibility of shock. It is well to 
cover exposed parts with a heavy 
coating of insulating varnish or paint. 
No specific details are given for 
mounting parts as this will depend 
largely on what is available. Since 
considerable heat is developed, it js 
well to arrange for ventilation and 
also to allow sufficient spacing be. 
tween parts to insure adequate cool- 
ing. A good rule to follow is to pull 
the plug before making any adjust. 
ments on the lights. This precaution 
may save getting a serious shock or 
bad burn. 
(To be concluded next month) 


International Short-Wave 
(Continued from page 49) 


Dock, New South Wales, Australia, is 
short-wave editor of “Radio and Hob- 
bies,” and Roy Hallett, 36 Baker 
Street, Enfield, New South Wales, 
Australia, is the BCB editor. 


* * * 


AFRS Network in Japan 

Upon his recent arrival from Japan, 
Jack Hartley, ex-2LMX, Hawthorne, 
New Jersey, formerly a transmitter 
man at WVTR, Tokyo, sent your short- 
wave editor this information on the 
AFRS Network in Nippon: 

“WVTR and the 15 other AFRS sta- 
tions are on the air continuously from 
6:30 a.m. to 11 p.m. Tokyo time (4:30 
p.m.-9 a.m. EST). All programs are 
the same, and are relayed on 6.015 
from 4:30 p.m. to 2:30 a.m. EST, and 
are on 3.075 from 2:30 a.m. to 9 am 
EST. Here is a complete list of calls, 
locations, and frequencies of this net- 
work: 

“WVTR, Tokyo, 590 kes., 6.015 (day- 
time in Japan), and 3.075 (nights in 
Japan); WLKF, Kumamoto, 1400 kes.; 
WVTQ, Osaka, 1310 kcs.; WLKE, Sen- 
dai, 1370 kes.; WVTC, Nagoya, 134 
kes.; WLKD, Sapporo, 1420 kes.; Tsu- 
ruga, 1180 kes.; Okayama, 1480 kes; 
Matsuyama, 750 kes.; WLKH, Kure, 
1440 kes.; WVTO, Omura, 1450 kes.; 
WLKI, Fukuoka, 1360 kcs.; WLKB, 
Niigata, 1430 kcs.; WVTH, Hackinohe, 
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70 kes. ; WLKA, Kanoya, 1490 kcs.; 
4g Aomori, 1440 Kes. 

“while in Tokyo, I had other con- 

with both Army and commercial 
set-ups, and several other interesting 
stations to listen for are: 
" “F3A, 18.75, Hongkong, American 
proadcasting Company relay to San 
Francisco; KW Q3, 15.925, Tokyo, SIG- 
pac relay to Manila; KU-1-M, 17.760, 
Tokyo, ABC relay to San Francisco; 
KU-1-M, 10.585, Tokyo, ABC relay to 
tos Angeles (on from 9-11:30 p.m. 
EST daily). : 

“Whenever the ABC network wishes 
to relay programs to the United States 
from Japan, they use the above set- 
ns. Also of unique interest is the 
SSB circuit which runs 24-hours-a-day 
fom Tokyo to San Francisco. It is 
operated by the 4025th Signal Service 
Group and terminates at A. T. & T.,, 
San Francisco. They, naturally, have 
a return circuit back to Japan. SSB 
means ‘single side-band,’ which the 
amateurs are just now hearing about. 
I feel that, in time, SSB circuits for 
hams will be commonplace. Over this 
circuit (KWN is the Tokyo call), 
seven teletype messages and two clear 
channels for radiophoto or voice are 
sent out simultaneously. If the band- 
spread is used and the signal tuned out 
at the h.f. end, you can invariably pick 
up the conversations. You can tell an 
SSB signal since it resembles a vac- 
yum cleaner in noise on a regular re- 
ceiver. You'll hear signals like that 
all over the bands. There are only 
two stations in the Pacific—Tokyo and 
Manila—other than terminals at San 
Francisco, and they operate 24 hours 
a day, using various frequencies. At 
4pm. EST, 18.490 is used; at 1 a.m. 
EST, we changed to 7.465, and at 6 
am. EST, we used 12.870. In case of 
any of these were noisy, alternate fre- 
quencies of 10.065 or 15.050 were used. 

“One series of stations mentioned in 
your January ISW is also operated by 
the Signal Corps. JVT, 6.750, JLS, 
9.655, and JVP, 7.510, are operated by 
a group of men living on a 75-ft. ship 
docked against a seawall outside 
Tokyo. The circuits are known as the 
Green Hornet series and are 3-kw. set- 
ups. In the January issue of Rap1o 
News there was an article (“The Sig- 
nal Corps On-and In-the Air”) about 
our unit entering Japan, and Lt. F. 
Russel Hyde, Elmira, New York, was 
mentioned. He started the Green 
Hornet and received his direct com- 
mission for action in the Leyte inva- 
sion in October, 1944. Another D-C 
was Lt. Paffenberg, and he now oper- 
ates the Green Hornet. 

“The SSB circuit is also located on 
these 75-ft. ships; they are W_E. 1-kw. 
units and employ a 55-foot vertical 
(with arcs all over the metal railings 
of the ships).” 


tacts 


* * * 


International Short-Wave 
Schedules 


ALASKA — WXFG, 12.555, Adak, 


Aleutians, relays irregularly, 7:55 
P.m.-1 a.m. 


ALBANIA—ZAA, 7.852, announcing 
dune, 1946 
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BRAND NEW STANDARD RMA 
4 PRONG REPLACEMENT VIBRATOR 


MADE BY A 
LEADING 


12” DIA. BY 3” HIGH VIBRATOR MFR. 


NOW... FILL YOUR SUMMER 
REQUIREMENTS AT THIS LOW PRICE 


EXTRA SPECIALS 


STANDARD 
TUBULAR CONDENSERS 


JOHN FAST & CO. 
.02 mfd - 600 VOLTS 


Only $9.00 per 100 


STANDARD MOLDED 
BAKELITE PAPER 

: CONDENSERS 
MICAMOLD 

.01 mfd - 400 VOLTS 
| 
| 


Only $9.00 per 100 


RADIO & ELECTRONIC 
PRODUCTS COMPANY 


135 E. SECOND STREET © DAYTON 2, OHIO 


MAIL ORDERS GIVEN PROMPT ATTENTION 
WRITE US FOR INFORMATION ON ALL PARTS 
20% DEPOSIT ON ALL MAIL ORDERS 


Pail 


~ RADIO ANTENNAS 


® PORTABLE 
@ ALL-PURPOSE 


Cyclohm Power Plants, which proved their dependability 
and popularity with the Armed Forces of the Allied Nations, 
are now available for civilian use. Valuable distribu torships 
and dealerships are open which offer a fine opportunity to 
sell these plants . . . powered by Briggs & Stratton air- 
cooled gasoline engines . . . embodying the most advanced 
features of power unit design . . . known for their efficient, 
dependable performance as LIGHTING PLANTS (portable 
or stationary) for homes, boats, fisheries, farms, mines, 
camps, etc. . . . BATTERY CHARGERS for mechanized 
equipment, industrial works, radio, farms, boats, mobile 
repair plants, truck fleets, etc. 

When you sell Cyclohm units, you sell the best . . . powerful 
flywheel-blower air cooling . . . moisture-proof and dust- 
proof igrition ... easy output control over a wide range... 
Formex irsulation . .. and many other features. Write for 
details on exclusive representation in your territory. 


ATLAS AIRCRAFT PRODUCTS CORPORATION 
5-17 Forty-Sixth Road, Long Island City 1, N. Y. 


AMAZING 12 FOOT PORTABLE 


Real $15 value now only $3.95 Fos" 


FOR HOMES, BOATS or AUTOS 


Just released Government surplus same as used 
on Army tanks.These telescopic RUSTPROOF an- 
tenna have a tremendous pickup and eliminate 
dangerous wiring. Made of Solid Brass through- 
out which practically insures 
NOISE FREE RECEPTION. 
12 exceptionally rugged sections 


compress into I ft. 4 in. 


Handy for Camping Trips, also Useful 
for Transmitting Sets, FM Sets and 
Television Receivers 
Each antenna comes with clamps, nut, lug, and 


wire. Easy to install anywhere. 
QUANTITY LIMITED. 
ORDER TODAY. A real $15 value for only 
$3.95 Postpaid. 
Send check or money order now. 
Money back in 10 days if not satisfied. 


RADIO HOSPITAL 
1113 LEXINGTON AVE., DEPT. R NEW YORK 21, N. Y. 


as Radio Tirana, has recently been audible in the Ray 
from fade-in around 3 p.m. (with S. European languages) 
to new sign-off at 4:15 p.m. (with anthem); uses about 
12-note interval signal. Reaches Australia with fair leve} 

ALGERIA—THA (announced), 12.116, Algiers, 11:3 
p.m.-1:30 a.m. and 12 noon-6 p.m.; good signal in East: 
this was formerly Radio France and is reported as a. 
nouncing now as Radio Algerie as well as THA. “The 
Voice of America in North Africa,” 11.765, is scheduled ¢ 
a.m.-12 noon, usually with English news on the hour: good 
signal in East; the 6.025 frequency usually has good signals 
afternoons, schedule is 1:20-6 p.m. 

ANDORRA—Radio Andorra, 11.985, is heard on this 
new frequency in parallel with 5.997, 9 a.m.-2:30 p.m. 

ANGLO-EGYPTIAN SUDAN— Radio Omdurman, 1339 
heard best in Arabic, 2-2:30 p.m., but with severe interfer. 
ence; is also heard with recorded music and English ap. 
nouncements to sign-off at 4:04 p.m.; QRM is from carrier. 
shift station. Has English at 12:30 p.m. Thursday only, 

ARGENTINA-—The Argentine returned to Standar 
Time in February, making all schedules one hour later 
here, except the Friday broadcast for abroad, sponsored 
by the government at 4-4:30 p.m. over LRAS, 17.720. 4 
station heard on 6.180 at 11:55 p.m. is reported as LRA? 
LRX1, 6.120, Buenos Aires, is good early evenings. 

AUSTRALIA—North American transmissions are: First 
Transmission (East Coast beam)—VLC5, 9.54, Shepparton, 
8-8 :45 a.m., news at 8:01 and 8:35 a.m. Second Transmis. 
sion (West Coast beam)—VLC6, 9.615, Shepparton, 11. 
11:45 a.m., news at 11:01 and 11:35 a.m. Third Transmis. 
sion (East Coast beam)—-was resumed on March 18 and 
is being carried this year on VLC9, 17.84, Shepparton (in. 
stead of VLC4, 15.315, Shepparton), and is heard 6:40-8:45 
p.m. (from 6:30 p.m. in tone), with news at 6:45 and 8:3 
p.m.; signals in the East are best towards end of program: 
tested for a few nights on VLA4, 11.77, and VLC7, 11.4 
(inaudible in most parts of the East and on West Coast), 
then returned to 17.84. Fourth Transmission (West Coast 
beam)—now comes on 10 minutes earlier than before, js 
heard 12 midnight-12:45 a.m. over VLC4, 15.315, Shep. 
parton, and VLG6, 15.23, Melbourne, replacing VLC7, 11.84, 
Shepparton, and VLG3, 11.71, Melbourne; news is at 12:15 
a.m.; good signals both West and East. VLR2, 6.150, Mel- 
bourne, is scheduled to 8:30 a.m. daily except Saturday 
when sign-off is at 9 a.m.; carries news at 8 a.m.; is poor 
to inaudible in East. VLH3, 9.58, Melbourne, usually has 
a good signal in English news at 7:30 and 8 a.m. VLQ2 
7.215, Brisbane, is good around 7-8 a.m VLAG6, 15.20, and 
VLG3, 11.71, broadcast an a]l-Japanese rogram to Japan 
now, 2:30-3:30 a.m. VLW7, 9.52, Perth, Western Australia, 
one of Eastern listeners’ most distant s.w. stations, is still 
coming through nicely mornings here in the East, is heard 
5-10:30 a.m., except Saturday when sign-off is at 10:4 
a.m.; news is scheduled for 6, 8, and 10 a.m. 

AUSTRIA—“Voice of Vienna,” 6.002, is reported to be 
an AFRS station heard with English news at 6:30 pm 
through bad QRM. KOFA, the AFRS at Salzburg, has 
shifted to 7.221 and now identifies with medium-wave sta- 
tions (sometimes the call heard is KOSA) as the Blue 
Danube Network; is heard well at sign-off at 6:33 pm 
and sign-on at 1 a.m. Radio Vienna has shifted its 3% 
meter relay to 9.911 and the 24-meter relay to 12.200 

AZORES—aAustralians report Emissora Nacional, 7.01, 
Ponta Delgada, 3-4 p.m., but it may be off by this time in 
favor of a summer schedule on 11.090, 3-4 p.m. 

BAHAMAS~—ZNS2, 6.095, Nassau, is currently off the 
air; its medium-wave outlet (ZNS) will move from 6 
kes. to 1540 kes., no date for move has been set. ZFO, 
6.250, Cat Cay, was heard Friday at 12 noon testing. 

BECHUANALAND —H. Eksteen, Pretoria, South Africa, 
reports ZNB, 5.88 (listed as 5900 with 200 watts power), 
Mafeking, 1:55-2:30 p.m., with good strength in South 
Africa. (Bechuanaland is a British protectorate between 
the Transvaal and S. W. Africa.) 

BELGIAN CONGO—OTM2, 9.350, Leopoldville, was be 
ing heard to 9:45 p.m., from 8:15 p.m. with BBC relay, but 
has not been reported with this service lately; OTM2, how 
ever, has been reported at 9 p.m., announcing as OTM and 
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ing to the transmission as a test. 
reir g741 (listed by the BBC as 
9745), Leopoldville, opens its English 
wadcast to North America at 7:15 
m. with English news; further news 


| 


| 


is scheduled for 8:10 p.m., then re- | 


lays BBC's North American Service 
fom 8:15-9:45 p.m. sign-off; signals 
are good in most parts of the Western 


Hemisphere. A good signal is received 


daily from OTC5, 17.770, Leopoldville, 
gheduled 5-9:30 am., 11:30 a.m.-l 


pm., with English news at 8:30 and | 


11:30 a.m. 

BELGIUM—Swedish sources report 
Brussels on a new channel, 9.670/9.675, 
ast 12 noon. In the East, it is reported 


that Brussels has been heard weakly | 


with a new transmission to Leopold- 
ville daily, 2:30-4:30 p.m. on this new 
frequency (reported in U. S. as 9.667). 
BORNEO—Australians report Ra- 
dio Balikpapan on an announced fre- 
quency of 9.125, heard opening at 7 
am., takes the relay from PCJ, 15.22, 
Hilversum, Holland, at 8 am. Re- 
corded music is played until time of 
relay, closes at 9:30 a.m. This 125- 
watter is fair level in Australia and 
New Zealand. 

BRAZIL—PPQ, 11.680, Rio de Ja- 
neiro, is reported heard at 7 p.m. with 


network pickup for New York. The | 


following are official schedules of Bra- 
1il’s domestic short-wave stations (ex- 
cusive of the international outlets, 
PRL7, 9.720, 4:30-6 a.m., 3:10-9:30 
pm.; and PRL8, 11.720, 1:15-3:10 p.m., 
and to North America in English, 9 :30- 
9:52 p.m., except Saturday and Sun- 
day, news at 9:35 p.m.): PRJ4, 4.825, 
Parnaiba, 500 watts, 3-10 p.m.; PRCS, 
4865, Belem, 2 kw., 6-7, 9-11:30 a.m., 
3:30-8 p.m., except Sunday; PRF6, 
4895, 250 watts, irregular schedule; 
PRI3, 6.000, 5 kw., 5:45 a.m.-12 noon, 
39 p.m.; PRA8, 6.016, Recife, 5 kw., 
§8a.m.-12 noon, 2-10 p.m.; ZYB7, 6.095, 
Sao Paulo, 25 kw., 4-9:30 p.m., is in- 
terchangeable with 11.765; PRES, 
6.105, Fortaleza, 2 kw., 9 a.m.-12 noon, 
3:30-9 p.m., and irregularly on 15.165; 
ZYC8, 9.610, Rio de Janeiro, 25 kw., 
3-10 p.m.; ZYB8, 11.765, Sao Paulo, 25 
kw., 8-11:30 a.m. ZYC8 and ZYB7 are 
heard best in the U. S. 

BRITISH GUIANA —ZFY, 6.000, 
Georgetown, is scheduled 5:45-7:45 
am. 9:45-11:45 a.m., and 2:45-7:45 
pm., with BBC news relay at 6 a.m., 
llam., 3 p.m., and 5:45 p.m., and 
Caribbean news at 7:30 a.m., 
am., and 7:30 p.m.; signal is excellent 
in the East, but there is usually a bad 
hetrodyne; is heard fair on West 
Coast, especially mornings. 

BRITISH SOMALILAND — Radio 
Somali, 7.126, Hargeisa, signs off some 
days at 10:30 a.m., others at 10 a.m.; 
sign-on is 8:30 a.m.; peak is around 
9:45 a.m.; has English and dialect pro- 
grams, announces as “Radio Somali,” 
ocasionally as “Radio Somaliland.” 

BULGARIA—Radio Rodina, 9.345, 
Sofia, may have replaced 9.330 which 
has not been reported lately; due to 
fine signal strength, comparable to 
Belgrade, it is believed to have in- 
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DIEHL HEAVY DUTY MONTHLY VICTOR POWER 
PHONO MOTORS, 110 
V. 25 cycle, 78 RPM, TRANS. for mods. 
self-starting, 3%” be- R-32, 45, 52 & 75 
wie $5.95 | LEQTONE SPECIALS | ‘si... s5.95 
e. Shpg. shielded) . 
Wt. 8 Lbs... 8 ny 
SELSYN MOTORS, II5V. 60 cycle synchro- Power Transformer: 2.5V, C.T.; two SV, C.T.; 
transmitters only (3!/, x 5!/2”) , = $3 7.5V, C.T.; 200V, C.T. at 150 MA. Fully 
Selyn pichep assembly 49 shielded, upright mtg. 3'/4” x 3/4" x 4%" $1.9 
WIRE, #30, 31 & 32 enameled, on fibre 
RELAYS, !1SV. DC, D.P.S.T., SOMA, 425 ohm : , ' 
coll, norm. cleced peer) of approx. | ib., 89c; 4, Ib. (Wd. - 
115V., DC, D.P.S.T., 25 amp. contacts, 3500 ° : : 
ohm coil, norm. open.... 8 Peon poe per Ib., $2.25; '/ Ib. add 
11SV. DC, D.P.S.T., 3 amp. contacts, 8000 or 100 shielded for phono pick-ups, etc., 
170 ohm coil 69 2 sa twisted inylite insul. ti hy as 
° wistec, vinylite insul. ine cor 
YAXLEY CONTROLS, 100,000 ohm . - O.D. 4", .03/, per ft.: 250 ft. 5.00 
400 ohm, W.W. with switch : ‘ 10 ft. extension cords, vinylite jacket with 
YAXLEY SWITCHES, 2 gang. 2pt, shorting 39 male & female plugs 69 
WESTON mod. 301; % modulation (0-50V, 2 cond. rubber insul. in 25” lengths ea. .05 
lg Mon genio. aga $ cond. shielded, overall rubber insul., 27” 

\ ohms . gts. ea. .10 
6M, 10.8M, 12.5M, 18M, 100M, 150M, 375M, AUTO REMOTE CABLE, .150 gauge, swedged 
400M ea. .39 (less sheath, 8c per ft.; 100 ht 6.45 
RESISTORS, Weston 1% Precision, 135M, Brand New RC.A. UX-200 tubes in sealed 
paar ag —y a 500M, 600M, fe = cartons (det. & ampl.).... 8 for $1.00 

. 1, 3, an eg. ‘ 
120 ohm—25 watt, W.W., slider.... 29 
‘ *e RADIO HARDWARE, approx. 1000 asstd. 
450 ohm—100 watt.................... 49 screws, nuts, washers, etc., in metal 
cont. $0.49 
CQ AMATEURS, bakelite coil forms, 15 Battery clips, 2'/." long 8 for .50 
assorted sizes ... $1.00 Rosette screws, 8/32, I'/, | 100 for .75 
Wafer sockets, 12 asstd. (4 to 7 prong) .25 %4" to \/4" shaft extensions 2", 1"...7 for 1.00 
Trimm 2000 ohm earphones 1.75 pay Ei, ey arrestors (doublet). . 15 
W.E. platinum point key & buzzer...... 1.75 x 13° sheep aluminum (.025) 19 
W.E. platinum point key only 49 
Ceramic coil forms, ribbed & grooved, ELECTROLYTICS, 8 mfd/200V. .......... $0.29 
5” or 6" L., O.D. 2”, 3/16 wall ea. .19 16 mfd/200V. pnibveneaoabaannes 39 
Magnavox carbon mike, single button, Smid /350 V. (can).........ccecceeceee 39 
press-to-talk ........... ve EE 6 for 1.00 
8-8-8-8 mfd/475V. : 1.25 
gee hy! —y" anny. with slider a" Hi-voltage paper wound, multi-section filter 
a ~ a : tie ~%°) seeeesovereees 4 biocks, weebie for gen'l replacement a 
oil only i” x 54 Laeeeneescannnte d new set building 6 for 2.49 
Brass bar & slider for coil.. 39 SPEAKER ACCESSORIES, set of 16 center- 
Isolantite Base-detector with galena crystal. .79 ing shims in leather case ; 29 
EXPERIMENTAL TUBES, 20 asstd. sizes & a Plastic sq. louvre grille for 5” spkr. ea. .15 
base types, filament tested I. RND. 12” hvy steel mesh grille .29 
2 pence Rey yey bp Riggs Rage — Grille cloth, silver or gold weave sq. ft. .15 
Army" programs, music & drama. Titles A ny — ef. 
such as: ‘Career of Alice Blair'’ with Mar- 1.3-2.1, 2.1-3, 3-4, 4-53 537 01 “e. 
tha Scott, "Someone to Watch Over Me" & pinta dhageiion, ° — P dis 
“Report from Overseas," etc. ea. .29 
SERVICEMEN'S KITS, #1—ten asstd. ant. 
R.F. & osc. coils . 
#2—\2 popular speaker cones, moulded 
5” to 12” & free edge, less voice coil... 2.00 
#3—25 asstd. wood & bakelite knobs 
(set screw & push-on) . | 
##4—25 asstd. dial scales, air-plane & 
slide rule (acetate & glass incl.)... 
#5-—25 asstd. escutcheon plates, incl. 
air-plane, slide rule & full vision types.. 2.95 
#6—20 asstd. voltage dividers, multi- 
tapped Hi-wattage ... re 
#7—10 asstd. electrolytic condensers 
(single, multi-section & can types) 1.9% 
eH 3 #8—18 asstd. bakelite mica condensers 1.00 
ee en OS, Oe ew #9—SPEAKER REPAIR KIT: contains set 
x“, oeseces ; . . of 16 spkr. shims, 8 spiders, 12 rings, 4 
In_ shorter lengths, 9c per inch " felt strips (ea. for 12” spkr.), 12 leather 
#2 High Polished, %" x 9/16" x %"..... 39 cogments for free edge cones and 3 oz. 
$3 11/16" x 9/16" x 9/16"... 39 spkr. cement teeeeees 2.25 
PHONO Sei, Grattay tone arms for crys- BAKELITE, '/," glossy brown panels, 7” x 10”. $0.59 
tal or mag. pick-ups 7” x 14°—69%c; 7” x 18°—79c; 9 x 15” .85 
nn. ¥" shaft hole, flocked 8%, 4" brown linen strips, 134” x 13” .10 
- parodia gy oe mer ~ segrennane OCTAL SOCKETS, bakelite with 
. te eeeeees : saddle “ mtg, | or $4.50; 15 for...... 1.00 
TUBES, perfect condition, but not in sealed Govt. F.M. tech. manual, 86 illus., 49 dia- 
cartons. Guaranteed 90 days: #27, 46, 56, grams, 240 PP. ... a 
6f6 i ohen + 000650bendhbseoseetns wns @« Looe antennas, oval (11" x 7/4") or round 
ee I linc sokunnid vescamowicasanas M9 (0.D. MH)... eee eeseneees eoseenees 
* ° 
Write Dept. RN-6 20% DEPOSIT 
REQUIRED 
PROMPT SERVICE ON ALL ORDERS 
ON ALL SPEAKER 
AND PHONO So eel ae WRITE FOR 
PICK-UP REPAIRS [onan MeCECE BETTER PRICES 
WORTH 2-0284-5 ON ALL 
MINIMUM ORDER we 3 EF PRAT QUANTITY 
$2.00 PURCHASES 
? 
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All Types 
of Radio 
Cements, 
Chemicals, 
Coil Dopes. 
Compounds. 


- ads the field in sup- 
prt _ Radio - Electronic 
Manufacturers and Service 
Men with Parts, Tools, Ra- 
dio Cements, Chemicals 
and Compounds. Insist on 
Genuine G-C Quality. 


Order fro 


ERS for 
RADIO PARTS an 


Dial Cables, Dial Belts, 
Packaged Hardwoare. 

Cabinet Repair Kits 

m Your Jobber—Send for G-C Catalog 


d SERVICE AIDS 


\ 


Speedex 
Wire 

q Strippers 

Alignment Tools 

Ne-O-Lite Testers 


GENERAL CEMENT MFG. CO. 


ROCKFORD, ILLINOIS 


omens 


your choice of one set of coils. 


a period of ninety days. 


warded you upon request. 


82 Herman Street, 


SOMETHING NEW! 
“HAM” TRANSMITTERS 


by Suburban 


Suburban transmitters are designed, 
custom built, and tested by experts for 
efficiency, dependability and simplicity 
of operation. 

These transmitters incorporate low 
drive tubes necessitating only a mini- 
mum of controls and are as compact as 


the average commercial ham receiver. 


All units are symmetrically balanced and come encased in a modern 
black crackle chrome trimmed cabinet complete with tubes, crystal, and 


Every transmitter is unconditionally guaranteed, excepting tubes, for 
Suburban can give you immediate delivery on the smaller models up 
to 200 watts. On higher power models delivery from ten to thirty days. 


We also carry a complete line of mobile equipment. 
Technical information regarding these units will be promptly for- 


SUBURBAN RADIO COMPANY 


East Rutherford, N. J. 


~ 


LOCATES TROUBLE 


INSTANTLY 
IN ALL ELECTRICAL DEVICES 


HANLAN 


i 
ee 
4 ™ : 
é > he" In this single unit are combined 
all the necessary tests for examin- 
. ing every appliance. Checks ther- 
.. mostats under actual working con- 


ses. Controls 
dering irons—prevents overheating. 
Tests continuity, open circuits, 
etc. Checks automatic trons, vac- 
uum cleaners, motors, shavers, 
bulbs, fuses, appliances with 3- 
4 ones, etc. ore Oniy 6d 
Pat. Pend. and money saver ‘ 

complete. TE FOR C 


HANLAN COMPANY 
1419-R West Jefferson Los Angeles 7, Calif. 


th each Tester, New, Complete, Practical 
FREE Bese. eel “eoptlanee vepuirinn. 


EX-SERVICE MEN can com- 
plete work here in shortest 
possible time. Courses also in 
Civil, Electrical, Mechanical, Chemicai, 


retarial, Science. 63rd year. 
Mar. School now filled to capacity. 
ted un 


P. O. Box #892 
“If we don’t have it, we'll get it— 
or it can’t be had! Phone 5729” 


In the Rocky Mountain Region It's 


Radio & Television Supply Co. 


152 Hobson Avenue, Pueblo, Colo. 


! ] : : L Acruuautical 
Engineering; Business Administration, Accounting, Sec- 
Enter June, Sept., J 


an., 


No applications 


can be acce| til further notice. 
| TRISTATE COLLEGE ~iteecx" tots 
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creased power as reported ready to do 
some time ago; schedule of 1] P.m.-] 
a.m. is best transmission. . 

BURMA — Radio Rangoon, 11. 


- latest weekday schedule reported ag 


7:30-9 a.m., with news at 7:45 and 8:55 
a.m.; Sundays is reported heard onl 
between 8:30-9:10 a.m. sign-off, ysy. 
ally with short sermon at 9 a.m. 
CANADA—CKLO, 9.63, Sackville 
N. B., has been dropped from the 
CBC’s European beam; this European 
transmission is currently heard Over 
CKNC, 17.82, 7 a.m.-3:15 p.m., CKCX, 
15.19, 7 a.m.-6:05 p.m., and CHOL, 
11.72, 3:30-6:05 p.m., news at 7 am 
12:15 p.m., 5:15 p.m.; these Stations 
have an operational break now from 
8:45 a.m. to 12 noon, except Sunday 
VES9AI, Edmonton, Alberta, has 
dropped 6.005 and is using only 9549 
heard to 2:05 a.m. sign-off weekdays, 
may run to 4:15 a.m. on Sundays, has 
news at 1, 2 a.m. 

CANARY ISLANDS—EAJ43, Santa 
Cruz de Tenerife, appropriately dubbed 
“the great wanderer,” has moved 
lower in frequency to 7.558 where it is 
still heard 5-6:05 p.m., but with inter. 
ference from Moscow's 7.560 channel, 

CELEBES—Radio Makassar, 9.358 
is now heard daily, 5:30-9:30 a.m: 
mostly in Malay and Dutch, but “The 
British Forces’ Program from Makas.- 
sar” is heard Monday, Wednesday, Fri- 
day, concluding at 7:20 a.m.; heard 
well on West Coast and comes in fair 
to good some mornings in East. 

CEYLON — Colombo on 3.395 is 
heard in New Zealand to 11 a.m. sign- 
off, uses English; poor signal reported, 
On 15.12, Colombo is heard around 
6:25 a.m. in English with a good sig- 
nal in New Zealand, sign-off is 7:30 


} a.m, 


CHILE—CE1227, 12.270, Punta Are- 
nas, “Radio Ejercito,” opens at 6:30 
p.m. with good signal. 

CHINA—XGOY, Chungking, is us- 
ing a new frequency of 9.645 (an- 
nounced as 9.635), 6:35-10:40 am, 
continues to use 6.155 (listed as 6.135) 
from 10:45-11:30 a.m.; the 7.153 fre- 
quency is in dual during the entire pe- 
riod; English news is at 9 a.m. On 


| about 11.920, XGOY is reported with 


| a.m., peaks around 7:30 a.m. 


good signals on the West Coast around 
9-6 a.m., with English news at 5 am; 
this frequency is also scheduled 78 
p.m., with news at 7:30 p.m. XORA, 
Shanghai, is currently operating on 
11.705 (although listed as on 11.78), 
from about 5 to 10 a.m., has English 
news at 6 a.m. and relays XGOY news 
from Chungking at 9 a.m. XTPA 
11.650, believed to be Canton (is listed 
by Australians yet as Shanghai), has 
been sending a good signal to the East 
mornings, relays Chungking news at 9 
The 
Chinese station on 6.235, believed to be 


| located at Changchow, was off the air 


for several days, but has returned 
again, is heard mornings; call letters 
sound like XNTA, but others have 
been heard, so is apparently a relay 
station; no English has been reported 
XGOL, 9.99, Foochow, is now one of 
best heard Chinese on West Coast, 
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have increased power; is heard 
some mornings in East; signs off at 10 

m. now. XGNC, Kalgan, on 9.623/5 
e gcheduled 5-9:15 a.m. and 11:30 
 m.-12:40 a.m.; is being heard (en- 
tirely in Chinese) some mornings in 
Fast; relays XNCR, Yenan, around 6 
am., which call is heard then. Aus- 
tralians report KW3U, 7.750, Tientsin, 
at 6:45 a.m. calling KU5Q, Guam, and 
WLXJ, Shanghai; also on 8.040 (an- 
nounced) calling KU5Q at 8 a.m.; on 
approximately 33.1252, WLXJ is heard 
irregularly in Australia calling PY-11, 
Manila, and KGT-7, Los Angeles, 
around 8:30 a.m. Australians report 
XPSA, Kweiyang, seems nearer 7.020 
than 7.010 as reported in the U. S. 
WLXJ, 5.510, Shanghai, announces 
program schedule at 5:30 a.m., giv- 
ing wavelengths of 54.9 and 99.29 me- 
ters which are 5.470 (presumably this 
js actually 5.510) and 3.020 (which 
may refer to an AFRWN station re- 
ported on 3.007); has been heard at 
9:15 a.m. calling KU5Q, and announc- 
ing WXJ, not WXLJ. XRRA, 6.090, 
Peiping, is now heard on this channel 
instead of 6.100, leaving Delhi’s 6.100 
outlet in the clear; XRRA is believed 
tocarry the Chungking news at 9 a.m., 
and is not heard after 10:30 a.m. 
XNCR, 7.048, Yenan, signs off between 
6:05-6:15 a.m.; this station usually 
has an hour of solid Chinese in this 
transmission; the announcer is a 
woman. 

COLOMBIA — HJFB, 6.225, Mani- 
zales, verifies with Spanish letter; 
listed schedule is 5-10:35 p.m. HJDE, 
6.145, Medellin, usually has American 
music, 9-9:30 p.m. 

CUBA — COCY, 11.74, Havana, is 
scheduled 6:30 a.m.-12:30 a.m.; veri- 
fies, address is Apartado Postal 770- 
799. 

CURACAO — PJC1, 7.250, Willem- 
stad, “Princess Juliana Sender,” is 
scheduled 7-9:30 p.m. and 11:30 a.m.- 
12:30 p.m., irregularly, 4:30-9:45 p.m. 
Swedish listeners report PJC1, 17.775, 
Willemstad, 6-7 a.m. 

CZECHOSLOVAKIA — Evening 
transmission of OLR4A, 11.84, Prague, 
is now scheduled one hour earlier, 
6:50-7:30 p.m.; signals are usually 
quite good in the East; to 7 p.m. uses 
the French horn identification; also 
reported with good signals, 12:55-1:20 
am. There may be an afternoon 
transmission also, since late reports 
from Australia list English news on 
this frequency at 4:30 p.m. 

DOMINICAN REPUBLIC — H12T, 
Monsenor Noeul, “La Voz del Yuna,” 
has changed frequency from 6.480 to 
6.466 (measured); reception excellent. 
HI1Z, 6.310, Ciudad Trijillo, is heard 
49:40 p.m., sometimes later; was 
heard a recent Sunday morning at 
6:20 a.m. with music, followed by 
broadeast of national lottery draw- 
ings. 

ECUADOR—HCIAC, 7.200, Quito, is 
scheduled 7-9 a.m., 11 a.m.-4 p.m., and 
3-11 p.m., reported recently heard at 
4:10 p.m., later than usual sign-off of 
second transmission. HCJB, 12.455, 
Quito, is heard irregularly from 6 a.m. 
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EAGLE = RADIO 


for better buys! 
RADIO KITS 


« & 
AC-DC 5-TUBE SUPERHET. 


12SA7, 12SK7, 12S8Q7, 12A6, 35Z5 
Complete with tubes........... $16.90 
AC-DC 4-TUBE T.R.F. 
12SK7, 12S8Q7, 12A6, 35Z5 Plays on 
Loop. Complete with tubes... .$13.95 


AC-DC 5-TUBE, 2-BAND SUPERHET. 


12SA7, 128K7, 128Q7, 12A6, 35Z5 B.C. 
Band and 2000 Ke to 10 Mec. Short 
Wave. Complete with tubes... . .$18.90 


3-TUBE AC-DC AMPLIFIER 
Designed for use with Record Player 
Complete with tubes.............$ 


2-TUBE PHONO OSCILLATOR 


New Eagle Design. 


Complete with tubes..........-. $4.49 

Approved SIGNAL GENERATOR 
6 RF BANDS 
100 to 310 Ke 


320 to 1008 Ke 
1000 to 3200 Ke 
3.2 to 10.5 Me 
10.5 to 26 Me 
21 to 


‘he 54700 (Slglelele 


ELECTRONIC DESIGNS 
V.T. V.M. VOLTMETER- 
OHMMETER 


UA 


DC Ranges: 6 to 3-10-30-100-300 
and 1,000 volts. All ranges have 

* @ constant input resistance of 
11,000,000 ohms. Accuracy 3% +. 
AC Ranges: 0 to 10-30-100-300 
and 1,000 volts Sensitivity: 
Accuracy 


} 1,000 ohms per volt 
5 + 


% +. 
Electronic Ohmmeter Ranges: 0- 
1,000 ohms, 0-10,000 ohms, 0- 


100,000 ohms, 0-1 
megohm, 0-10 meg- 

Model ~o. 100 $4750 

Pocket Size VOLT-OHM MILLIAMETER 


ohms, and 0-1,000 
megobms Net, 
An Approved Electronic Instrument 
RAN $ 
3000 300,000 ohms $] g75 
Net, 
ARMY SURPLUS KEYS 


J38 Slightly Used... .......ccceeeeeeees 49c 
Brand New and Boxed................-- 89c 


DC Volts 
AC’ Volts 
Milliamperes: 

DC Resistance: 


15-150-300-1500. 
15-150-1500 
1.5-15-150 


“-s 
® write for FREE literature on complete line of 5 
© kits. For all electronic equipment .. . try . 
§ EAGLE first! +4 
®, s 


Buy with Safety 


EAGLE RADIO 
84 CORTLANDT ST. 


Dept.N New York 7, N. Y. 


news 


to 10 p.m., relays news from San Fran- 


| cisco at 5 p.m.; the 15.095 and 9.958 


frequencies are usually in parallel 
with 12.455; on 6.280, HCJB is sched- 
uled 6-10 p.m.; the 4.105 frequency is 
scheduled weekdays, 6-10:30 p.m., 
signs off at 9:45 p.m. Sunday. 

EGYPT—The Cairo Forces’ trans- 
mitter on 7.192 ceased operations on 
December 29, but according to Major 
Ken Ellis of the F.B.S., “a new Service 
will be starting on 49 meters shortly” 
(presumably from Cario). “Radio 
Cairo.” official bulletin of Egyptian 
State Broadcasting, lists short-wave 
service from Cairo as Arabic program 
on SUX, 7.867, 1:30-3:30 p.m., and 
recitations from the Koran and 
Prayer, Friday only, on SUV, 10.055, 
4:30-5:45 a.m. 

EIRE—Radio Eireann, 17.840, Dub- 
lin, expects to increase power soon; 
is heard with English news and sports 
summary daily at 12:40-12:55 p.m.; 
asks for reception reports from U. S. 
listeners to Radio Eireann, Chrysler 
Building, New York City, Canadian 
reports to Radio Eireann, 140 Welling- 
ton Street, Ottawa, Ontario. On 9.595, 
is scheduled 4:05-4:35 p.m. daily, with 
sign-off at 4:17 p.m. Sunday; English 
is scheduled at 4:15 and 4:30 
p.m.; has not been reported as heard 
in U. S. recently. 

ENGLAND—North American Serv- 
ice is GVO, 18.08, 8-9 a.m., 9:15-10 a.m., 
10-10:45 a.m.; GSP, 15.31, 10:30-11 
a.m., 11-11:15 a.m., 12 noon-4 p.m., 
4:15-6 p.m.; GRG, 11.68, 4:15-8:15 
p.m.; GRH, 9.825, 4:15-9:45 p.m.; GSU, 
7.26, 6-9:45 p.m.; and GSL, 6.11, 8:30- 
9:45 p.m., all to North America, Mex- 
ico, North Caribbean Area, with GVZ, 
9.64, beamed to West Coast, 4:15-9:45 
p.m.; news at 4:45, 5:45, 6:45, 8, and 
9:30 p.m., with Radio Newsreel at 7:30 
p.m. The North American beam in 
the General Forces Program (incor- 
porating the General Overseas Serv- 
ice) is heard on GVX, 5-7 a.m.; GVO, 
18.08, 6-8 a.m.; GSP, 15.31, 11:15 a.m.- 


| 12 noon and 4-4:15 p.m.; GSL, 6.11, 


9:45-11 p.m.; GSU, 7.26, 9:45. 
and GVZ, 9.64, to West Coa 
11 p.m. 

ETHIOPIA — Radio 
9.620, has BBC news relay daily at»: 
a.m. (conditions permitting). min 
with English announcements is sche: 
uled 10:15-11 a.m. - 

FINLAND An announcement ,, 
7:25 p.m. heard on OIX4, 15.190, Lahy 


St, 9:6 


Addis Aba, 


Stated that the evening broadcast fe 


North America, 7:15-7:45 pm, jc. 
transcription of the morning Dera. 
heard at 7:15-7:35 a.m. over Oxy 
9.504, OIX3, 11.780, and OIX4, 1514 
Lahti. Reception on 15.190 in evenin, 
period has been generally improving 
FRANCE-—FFE, 13.712, Paris },. 
been relaying Radiodiffusion Pras. 
caise to New York regularly, 2:15.9.¢ 
p.m., signal excellent. The evening 
North American beam from Paris , 
heard over 9.55 and 11.845, 8 :55-10:¢ 
p.m., English news at 9 and 10:39 pr. 
Paris is heard on West Coast, 11-116 
p.m., 12 midnight-12:45 a.m., ang }, 
1:45 a.m. on 11.845 (measured ps 
11.847), is usually also good in Fag 
during these transmissions. A pe, 
transmission beamed to Brazil ig cay. 
ried by Paris on 15.240, 15.350, an 
17.852, and irregularly by Brazzavilk 
on 15.595, 10-10:30 a.m. The 955 
Paris frequency has added a broadecay: 
to Tahiti, 12 midnight-12:45 a.m.: th 
9.560 Paris frequency has dropped thy 
6:30-7 p.m. transmission, has adde 
9:15-9:30 a.m.; 9.620 has added 5-5-1: 
p.m., may be on 11-11:45 p.m. but thi 
is not listed. Paris on 11.705 is hear 
1-1:40 a.m. Complete schedules 
the Paris 11.886 frequency are 5:% 
5:45, 6:30-8, 9:15-10:30 am. 11:4 
a.m.-1:15 p.m., 1:30-4:45 p.m. 6:6 
8:40 p.m., heard irregularly, 5:30-6:3 
p.m. The Paris 15.240 frequency ; 
now off, 12 midnight-12:45 a.m. 
FRENCH EQUATORIAL AFRIC: 
FZI, 9.440 and 11.970, Brazzavilk 
heard with good signals afternoon 
and evenings; English news is scheé- 
uled for 1:45, 3:45, 5:15, 6:30 p.m.; the 


The listening post of Charles S. Sutton, Toledo, Ohio, is equipped with a RME-LF90 
Low Frequency Inverter. RME-DB20 Preselector, and a Hallicrafters S20R Sky Cham- 


pion receiver (with S-meter). 
100 ft. “L”. 
I receive from it. 


Charles uses Brush crystal phones. 
“I have never collected veris.”” he comments, “but just DX for pleasure 
I have logged 2500 s.w. stations in 96 countries. 


His antenna is a 


Best catches in- 


clude XNEW, 8.690, Kunming. China; Radio Bissau, 7.095, Portuguese Guinea; Salis- 
bury. 15.605, Southern Rhodesia: Radio Congola, 15.320, 50-watter in the Belgian 
Congo: Ajaccio, 7.830, Corsica: and Battle of Iwo Jima from U.S. Flagship Turner.” 
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smi 44.970 transmitter has been heard 
345. signing on in French at 12 midnight 
jately. The 17.530 transmitter has | 
the} heen off the air recently. The new 
it if 9984 frequency is scheduled 11 a.m.- | 
Wise =5 p.m. and 12 midnight-2:25 a.m.; 
hei sends good signal to East. The 6.024 
frequency is reported heard in parallel 

t af with 9.440 and 11.970 from around 5:06 ; 
aht to 8 p.m. sign-off. 650° oy 
t for FRENCH INDO-CHINA — Radio ip A 

is af ggigon, 11.778 and 4.810, heard 4-10:30 ie een 
rif am. (new) sign-off, sometimes goes to pee 
IX} 49:30 a.m.; has English news at 5:30, | 9] sinwom 
1%] 9-30 a.m.; usually sends a good signal BL temperature 
Min} ¢ East on 11.778. Hanoi, 12.165, has : 
Ving English news at 8 a.m., but usually 

hs] suffers heavy interference from an ad- 

‘rar. jacent radiotelephone station. 
241 “rRENCH MOROCCO—Radio Ma- | 
hint oc, CNR3, 9.080 (measured), Rabat, 

is sf i; heard well opening its daily trans- 

0:4 mission at 1 a.m.; frequency some- 

Pmi times jumps to 9.109. i 
4s] ~ pORMOSA—XUPA, 9.695 and 6.015, 
lf qai-Pei (formerly Taihoku), is heard 
mornings, 5-9:20 or 10 a.m.; XGOY | 
: English news at 9 a.m. 

i GERMANY—The Berlin relay on 
| 9688, announced as part of the Central CHECK THESE MANY 
ai German Radio, probably at Leipzig, IMPORTANT FEATURES 
is scheduled 12 midnight-7:40 p.m., 
Saturday to 9 p.m.; the piano interval 
signal is not the same as used by the 
d th former Nazi radio. Berlin short-wave 


KWIKHEAT 


V FAST! Het in Only 90 Seconds 
V COOL New Protecting Hendie 
"a SAFE! Will Net Overhect 


/ s 
‘4j.| 8 currently using 6.063, reception is Y POWSRPVE (Pot S25 We) YOU'LL FIND 
". .{ usually poor, schedule is believed to be 20058 _veme—toee_Sotontes 
a 9 a.m.-3:45 p.m. / BALANCED! Easily Hendied KWIKHEAT 
neni GOLD COAST—ZOY, 7.299, Accra, DEPENDABLE — Longer _Lesting 
og yf isscheduled 12 noon-1 p.m. V UGHT WEIGHT (Only 131, ox.) ; 
5.3 GREECE—Radio Athens, 7.295, is V THREADED TIPS For Best Contact P 
Oo 
ig) scheduled 3-3:30 p.m., according to V ECONOMICAL In Operation i. 
6:5. Swedish correspondents; has also been V THERMOSTAT Is Built tn 6 


6.3) heard in Australia where it was first 
cy is believed to be ZOY, 7.299, Accra, Gold 


Coast. 
RIC: GUADELOUPE— Radio Guadeloupe, a 
avi} 6192, Pointe-a-Pitre, is scheduled 
a 


noon} 21:30 a.m.-12:45 p.m. and 6-7:30 p.m. 
sched: GUAM—KU5Q now has four trans- 
.; th} mitters in operation; announcement 
on 9.670 around 7:30 a.m. gave 9.280, 


"A SIX TIP STYLES Interchangeable 


BY TEST! 


Plug in a Kwikheat Thermo- 
static Soldering Iron and any 
other soldering iron of equal 
power simultaneously. See for 
yourself how much faster 


7645, and 13.360 as in parallel. On As Kwikheat heats up—only 90 
12.265, KUS5Q has been reported as ULY on ds! Check A nya 
heard frequently around 2 a.m. with a ae v5 pean na 


relays of the Guam medium-wave 
AFRS station, WXLI, reception fair. 
KUSQ now verifies with a card in 
white with call in black at top; power 
on 9.670 is listed as 2 kw. The 15.920 
and 17.820 frequencies are still re- 


tures at the left against any 
soldering iron. You'll find 
that Kwikheat wins every 
time. Ask your dealer. 


"3B F Pea? S 


ported as heard daily in evenings. %, rarnemneliycengecin tpt: $11.00 
GUATEMALA — TGLA, originally 4 Extra Tips—Six Styles, each 1.25 

6.276, is now on 6.295 and is heard | % 

with fair signal, 7:30-10:30 p.m., ir- ” 


regularly to 11 p.m.; location is an- 
nounced as Ciudad Rotalhuleu, and it 
relays medium-wave TGL, “La Voz 
del Pacifico.” 

HAITI — HH3W, 10.135, Port-au- 
Prince, signs off at 9:15 p.m. on Mon- 
day, Tuesday, other days at 10 p.m. 
HH2S, 9.947, Port-au-Prince, has eve- 
hing transmission, 5:30-9:40 p.m., Sat- 


ITSELF’’...! 
ss 8Y G)) 
~ (A cLA 2 4 
VANATTA 


KWIKHEAT 


THERMOSTATIC SOLDERING IRON 
urday to 10:05 p.m., signs off at 8 p.m. 


on Sunday A Divis on of ; ; 
HAWAII—KRHO, Honolulu, is now Sound Equipment Corporation of California 
off 6.120 and is heard instead on 9.650, 3903 San Fernando Rd., Glendale 4, California 
dune, 1946 coe 
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BEVERLY HILLS 


NEW LOW PRICED FLOCK 
FINISHING KIT 


Includes: 
@ Flock Spray Gun 


@ 2 Colors of Flock, 


Flock Gun and Fiocking Material 
Also Available Separately 
For full information write Dept. RN2 


WALTER L. SCHOTT CO. 


CALIFORNIA 


PRODUCTS 


help the radioman 


and Brush. 


Undercoats, Thin- 
ner and Instruc- 
tions. 


e CHICAGO 5, ILLINOIS 


MINIATURE, EXTRA-SENSITIVE HEADPHONES! 


IDEAL FOR Amateurs, Servicemen, Commercial Operators, etc. 


Manufactured especially for Infantry and Armored Forces; 
cost the Government approx. $35.00 per headset. Extremely 
sensitive phones, with. good fidelity characteristics, with 
matching transformer built-in so that phones work into 
any hi-impedance output and at the same time are pro- 
tected from any DC component. Practically indestructible 
Light and Compact! Features: adjustable headband; flexible 
rubber phone cord to provide many years of wear and to 
guard against moisture; rubber spring clip for fastening to 
clothing; soft, flexible rubber ear-tips fastened to each 
phone for comfort and to remove 

extraneous noises, etc. 
with standard phone plug. 


PRICE, 
COMPLETE 


Supplied 


5” 


Send check or money order for postpaid delivery. 
Dealer and Distributors inquiries invited on quantity. 


TAYBERN EQUIPMENT CO. 


118 GREENWICH ST., NEW YORK, 6, N. Y. 


RCP Model 802N 
Combination 


TUBE-SET 
TESTER 


immediate Delivery 
from Stock. 


A complete tube tester and a complete set tester 
with only 5 simple switches to operate for botb 
tube and set tester combined. 


RANGES 


DC voltmeter 0/10/50/500/1000 at 1000 ohms over 
volt. 

AC voltmeter 0/10/50/500/1000. 

* milliammeter 0/1/10/100/1000 DC Ammeter 
/10. 

Ohmmeter 0/500/5000/1,000.000/10,000,000. 
ohm center. 

D.B. Meter—8/15/15 to 29/29 to 49/32 to 55 deci- 
bels. 

Four range output meter—same as AC volts. 

Size: 12%x12x5% inches. Weight: 11% Ibs, 

Complete in handsome hardwood case. 

with test leads, self-contained bat- $5950 


teries, ready to operate. Net 


ADSON RADIO CO. 


221 FULTON ST., NEW YORK 7, WN. Y. 


Low 


RADIO ENGINEERING 
TELEVISION 
ELECTRONICS 


Courses in every phase of radio and electronics open 
to high school graduates. Thorough training, modern 
courses, Enrollments limited. Approved Veteran 
Training. 


VALPARAISO TECHNICAL INSTITUTE 
Dept. RS Valparaiso, Indiana 


TINY POCKET StZc 
RADIO! 


pocket 
ozs.! 


NEW 


Slips in Pe | 
- oy 3 
| READY o 
with self-contained phone for 
personal use. Beautiful Diack 
Plastic case. as patented 
“xed Crystal - Slide Tunin ! 
NO 7 BES. BATTERIES, OR 
ELECTRIC PLUG-IN REQUIRED. 
USUALLY _ RECEIVES LOCAL 
RROADCASTS without outside 
aerial wires. 


GUARANTEED TO WORK 
when connected and used accord- 
‘ng te nstructions. Can be used in 
homes, offices, hotels, cabins, in bed after hours, etc. 
END ONLY $1.00 casp, money order. checi 
- pay postman $2. 
lees on arrival or send $3.99 
IDEAL GIFT FOR CHILDREN OR 
Get your PA-KETTE RADIO NOW for real 
Dealers in most cities, 
PA-KETTE ELECTRIC CO., Dept. RN-6, “earney. Nebr 


4-10 a.m., with good signal: Engi; 
news on the hour. On 17.80, KRH9; 
scheduled 4 p.m.-12 midnight, wig 
English news on the hour. 

HOLLAND — PCJ, 15.22, Huize, 
(studios in Hilversum), is schedule 
daily, 8-9:30 a.m., and is relayeg by 
PHI, 17.775, Huizen; on Wednesq,, 
and Sunday, the Happy Station Pro. 
gram of a Friendly Nation js hear 
between 8:30-9:30 a.m. with Pre-way 


| m.c. Eddie Startz at the microphone 


this broadcast is relayed also by Rag, 
Balikpapan, 9.125, Borneo. PCJ’s 95m 
frequency is scheduled 2-3 p.m. and & 
9 p.m. daily, with PHI’s 11.730 frp, 
quency relaying; neither frequency js 
good in the United States due to te. 


| rific interference from powerful Amer. 


stated 


ican stations. A recent announcemey 
PCJ broadcasts to Ameriq 
mornings on 16-, 19-, and 49-meters 
for Africa, afternoons, on 25-, 31-, ang 
49-meters; and for North America 
evenings, on 25- and 31-meters. 
HONDURAS-—HRN, 5.875, Taguci. 
galpa, “La Voz de Honduras,” is heap 


_ with good signals, evenings. 


HONGKONG—ZBW3, 9.525, Victo. 
ria, is no longer being heard, but ip. 
stead, ZBY, 9.573, Victoria, is on th 
air 5:30-10 a.m., in native to 8 am 
then features BBC relays and loca) 
English thereafter; can be heard with 
weak level even in the East, but has 
bad QRM. 

HUNGARY—Radio Budapest, 3.4% 
is reported at 12 midnight by Swedis; 
observers. 

ICELAND—The 9-9:30 a.m. Sunday 
only broadcast of TFJ, Reyjkavik, for. 
merly on 12.235, is now heard on ap 
proximately 25.800, a new channel: 
signals are only fair; uses c.w. there. 
after; the 9-9:30 a.m. radiation is al) 
Icelandic; also reported irregularly a 
early as 8:30 a.m. Sunday. Verifies in 
English on an attractive, illustrated 
card. 

INDIA-—Items of most interest to 
U. S. DXers from All India Radio cur. 
rent schedules (effective April 1) ip 
clude All Forces Program (90 min) 
8:30 p.m., 9.630, 6.100; English News 
(15 min.), 9:30 p.m., 11.760, 9.670 
7.290; Far East Program Summan 
(15 min.), 10:15 p.m., 17.830, 15.30 
15.190, 15.160, 11.870; English (i 
min.), 10:30 p.m., 17.830, 15.350, 15.1% 
15.160, 11.870; English (30 min.), 12:4 


a.m., 17.830, 15.350, 15.190, 15.16 
11.870; English (15 min.), 1:30 am 
17.830, 15.350, 15.290, 15.190, 15.16 


11.870; All Forces Program (90 min. 
2:30 a.m., 9.590; English News (I 


| min.), 3 a.m., 17.76, 15.290, 9.670, 7.2% 


English and Program Summary (bh 
min.), 4:30 a.m., 17.76, 15.350, 15.1% 


| 11.870, 9.670, 7.290; English, “Voice 0 


| 


Britain Calling the Far East” from 


Delhi (30 min.), 6:30 a.m., 17.89 
15.350, 15.190, 11.870; English New 
(10 min.), 7:30 a.m., 15.290, 15.21 


9.670, 7.290; All Forces Program (2 
min.), 8 a.m., 7.210; Troops—India am 
Ceylon—(45 min.), 8:30 a.m., 72% 
4.960; Program Summary (30 min 
9 am., 15.350, 15.160, 11.870, 9.5% 
English News (15 min.), 9:30 am 


RADIO NEW 


5.160, 9.590; Western Music (30 min.), 
15350, 11.870, 11.850, 9.670, 9.590, 7.290, 
5.190, 4960; BBC News Relay (10 
vin), 11 a.m., 15.350, 11.870, 11.850, 
-o 6.190; Troops (45 min.), 12:30 
wn, 15.350, 11.870, 9.590, 6.190. (Fre- 


yencies in italics indicate 100-kw. 
transmitters. ) VUM2, Madras, now 
, rates on 7.255, 6 a.m.-12 noon, 


yard best on West Coast around 10 
ym. programs mostly native Telugu, 
wt on Saturdays has Children’s Pro- 
sam in English at 6 a.m.; VUM2 now 
ses only 500 watts power and cur- 
ently has two other transmissions on 
4565, 2:30-5 a.m., and on 6.085, 9-10:30 


RAN — EQB, 6.155, Teheran, re- 
srted heard in Sweden at 12 noon 
vith EQC, 9.680, also Teheran. 

IRAQ—YI5KG, 7.084, Baghdad, is 
gheduled 8 a.m.-5:35 p.m. with news 
st 11 a.m.; is heard some mornings on 
West Coast with weak signal around 
3am.; Australians report native-type 
rogram at 9 a.m., sends out good 
signal. 

ITALY — Changed time recently, 
making broadcasts from Rome and 
Vilan one hour earlier here. Rome on 
030 is reported 6-6:30 p.m. Rome on 
9610 now uses the call letters IFD 
and carries only commercial traffic. 
Rome’s IQD has changed frequency 
fom 14.370 to 14.736. ISP, approxi- 
mately 12.675, Rome, has been re- 
yrted testing with WLK at 3:45 p.m. 
‘ JAMAICA—ZQI, 4.700, official sched- 
yle is 4:30-6:30 p.m., uses English; 
studios are in Kingston. 

JAPAN — JLG3, 11.705, Tokyo, is 
heard in Home Service from 1 a.m., 
with JVW in parallel. JLU2, 9.525, 
and JVT, 6.75, Tokyo, are used to RCA, 
San Francisco, for pickups early 
mornings. JZH, 6.095, Tokyo, was 
carrying the Home Service in parallel 
wih JLT/JVW around 7:30 a.m., but 
has not been reported recently. JLG4, 
735, Tokyo, is heard some mornings in 
East around 7 a.m., also in Home Serv- 
ice. Tokyo is now using 7.645 in Home 
Service, in parallel with 7.55 and 
thers, heard around 6:30 a.m. on 
West Coast. New Zealanders report 
AFRN, 3.100 (listed as 3.075), with 
news in English at 4 a.m.; schedule is 
2:30-9 a.m. 

JAVA—The Free Indonesia Radio 
mn 6.72 and 12.273 has not been re- 
prted lately, may be off the air. 
Gillett, Australia, reports two new 
Javanese stations on 7.465 about 7:30 
am. and on 15.960 with English news 
at5:15 a.m. Jocarta is the location of 
the latter; the former’s location is not 
mown as yet. The 7.465 frequency 
has been heard very weak on West 
Coast. Australians also report a new 
Bandoeng frequency of 15.210 with a 
four-letter call, not yet identified; an- 
hounces as “The Voice of Free Indo- 
nesia,” and has English news at 7:15 
am., closes at 7:30 a.m. 

LEBANON — According to the 
Forces’ RADIO TIMES, Cairo, Radio 
Levant, 8.11 (37 meters), Beirut, has 
news between 5:25-5:30 a.m.; Records 

(Continued on page 131) 
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Highest Quality 


RADIO ..u ELECTRONIC 


Testing Equipment 


The New SUPERIOR 
Model CA-I! 


SIGNAL TRACER 
Net 


Price 918.7 5 


FEATURES: 

% Signa! intensity readings 
are indicated directly on 
the meter. 

*% Only one connecting cable 
—No tuning controls. 

% Highly sensitive—uses an improved vacuum tube 
voltmeter circuit 

% Tube and resistor-capacity network are built into 
the Detector Probe. 

*% Completely portable—weighs 5 Ibs. 
6x7 inches. 

¥% Provision is made for insertion of phones 


The New 


McMurdo Silver com - 
Model 904 
CAPACITANCE 
RESISTANCE 
BRIDGE 


Net Price $49.90 


% mmfd/ohm thru 1,000 
power factor; 0-500 volt adjustable internal polariz 
ing voltage; 0-10 and 0-100 ma. electron-ray leakage 
current meter; measures resistance, capacitance un- 
der actual operating voltages! 


The 
New SUPERIOR 
Model 400 
ELECTRONIC 
MULTI-METER 
Net Price $52.50 


Measures 5x 


mfd./megohms; 0-50% 


RANGES: 
DC V.T.V.M. Volts: 
0 to 3/15/30/75 | 
150 / 300 / 750 / 
1500/3000 volts 
DC Volts: (at 1000 J 
ohms per volt) 
0 to 3/15/30/75/150/300/750/1500/3000 volts. 


AC Volts: (at 1000 ohms per volt) 0 to 3/15/30/ 

75/150/300 /750/1500/3000 volts 

DC Current 
3/15 amps. 

Resistance: 0 to 1,000/10,000/100,000 ohms. 0 to 
1/10/1,000 megs. 


0 to 3/15/30/75/150/300/750 Ma. 0 to 


Capacity .0005-.2, .05-20, .5-200 mfd 
Reactance: 10 to 5M ohms, 100-50M ohms, .01-5 
megs 
Inductance: .035-14, .35-140, 35-14,000 henries. 
Decibels: —10 to +18 +10 to +38 +30 to +58 
The New 
Model 802N 
. * 

Combination 


TUBE & SET 
TESTER 


Net Price $58.3] 
RANGES: 
0/10/50/500/1000 at 1000 ohms per 


DC Voltmeter: 
volt. 

Four Range AC Voltmeter: 0/10/50/500/1000 

DC Milliammeter: 0/1/10/1000 DC Ammeter 0/10 

DB Meter: —8/15/15 to 29/29/ to 49/32 to 55 deci- 


bels. 
Four Range Output Meter—same as AC Volts 


| Immediate Delivery | from Stock Guaranteed 


The New 
MONITOR 
Crystaliner 
SIGNAL 
GENERATOR 


Net $57.50 


Price 


A New Type Sig- 
nal Generator de- 
signed for the 
Service-Man interested in money-making ideas. 
Finger-Tip Control. Frequency instantly se- 
lected. No confused dial to read. No band 
switch. IL F., Broadcast, Shortwave and Ultra 
High Frequencies with or without 400 cycle 
note. Frequency accurate to .1 of 1%. Output 
approximately 10 volts. 


The New 
McMurdo Silver 
Model "VOMAX" 
VACUUM TUBE 

VOLTMETER 
Net 


Price 999089 


D.C. Volts at 51 and 126 megohms. 

A.¢. and r.f. volts at 6.6 megs. 
Resistance .2 ohms to 2,000 megs. 

D.C. current 1.2 ma. through 12 amperes. 
D.B 10 through +50 

Plus visual dynamic signal tracing. 


The New Model 668 
VACUUM TUBE 
VOLT OHM 
CAPACITY METER 


et $73.01 


D.C. Vacuum-Tube Volt- 
meter: Direct Reading, 
Sensitivity: 160 to 16 
megohms. Six ranges 
0/6/30/150/600/1500/6000 volts. Voltmeter read- 
ings can be taken without affecting circuit con- 
stants 

A.C. Vacuum-Tube Ohmmeter: Direct reading, in- 
put capacity: 0.00005 mfd. at terminals of instru- 
ment Input resistance: 160 to 16 megohms. 

Seven ranges 0/3/6/30/150/600/1500/6000 volts. 
Measures signal and output voltages from 10 cps 
to 10000 cps. 

Vacuum-Tube Ohmmeter: Direct reading, from 0.1 
ohm to 1000 megohms 

Seven ranges: 0/1000/10000/100000 ohms, 1/10/100/ 
1000 megohms. 

Capacity Meters 


Accurate measurements from 
0.00005 to 2000 mfd. 
Seven ranges: 0/0.002/0.02/0.2/2/20/200/2000 mfd. 


The New Model 680 
5000 OHMS PER VOLT 
VOLT-OHM 
MILLIAMMETER 


rice 927.65 


D.C. Voltages to—1500 volts. 
A.C. Voltages to—1500 volts. 
Resistance to—2 Megohms. 
Output Volts to—1500 Volts. 
D.C. Current to—150 Ma, 
Decibels to— +58 D.C. 


—_— 
t.C.P. Model 448 Pocket Multitester. $ 24.01 Superior Model 650 Signal Generator........ 48.75 
R.C.P. Model 424A Volt-Ohm-Milliammeter 28.91 Superior Model 720 Multi-Range AC Ammeter 49.50 
R.C.P. Model 461A Sensitive Multitester..... 38.71 Superior Model 600 Combination Tube and 
t.C.P. Model 664 Electronic Voltmeter. 45.00 auth tp pecvoscc sco zanccccrscossooos xf 
R.C.P, Model 705 Signal Generator. .. . 48.51 a So, BEB. cove 
K.C.P. Model 488A Ultra-Sensitive Multitester 70.07 See Cane Senannaeee 00 =0¢ ly 
RCP. Model 805 Tube and Set Tester 87.71 SHALLCROSS Model 630 Wheatstone Bridge 75.00 
.C.P. Model 6654 V.T. Volt Ohmegger In- Pv eherbedberntinmeemt 
MER TOS «» 0000000 rer00ercreesesecs 92.64 | SHALLCROSS Model 638-2 Kelvin Wheat- 
Reiner Model 530 Squarewave Generator...... 95.00 aaa nae acer 120.00 
, 8S Rewmotinationteam VM-Model 200-B Record Changer. ae 
‘ : WEES 200000000808 0000800090000008 , List Price: $37.50. Net.......+. eeececee . 
Superior Model 1553 Volt Ohm Milliammeter 24.75 Maguire ARC-1 Record Changer. 
Superior Model PB-100 Volt Ohm Milliammeter 28.40 a ens Oe. Daves eeeeesens 27.50 
Superior el 45 itistsckssceeen J ts of 12 or more. Each. sees 
3 Model 450 Tube Te: 39.50 lo f 12 Each 25.00 


Write for our FREE new POST-WAR CATALOG! 


Metropolitan ELECTRONIC & INSTRUMENT CO. 


Dept. R, 6 MURRAY STREET 


Cable Address: METRONICS 


NEW YORK 7,N.Y., U.S.A 


Phone: BArclay 7-5556 


HAM SUPER 
SPECIALS 


BC 344 FARNSWORTH 
Standard Band Radio 


RECEIVER 


8 STAGE, 10 TUBE SUPER HET. 
WITH A.V.C. CIRCUIT AND— 
C.W. OSCILLATOR 


NO CONVERSION - 


Operates on your regular |10V 


line. 
Check these FEATURES: 


®@ Ship to Shore receiving 
® International distress Frequency 
®@ Air craft beacons 
® Weather reports 
® High speed code nets 
® Vernier and speed tuning 
® LF to MF 
@ 150—1500 KC 
@ 6F6 Output Tube 
@ SIZE: 18” x 1034" Dx 9144," H 
COMPLETE with LS 3—8” Speaker, 
Plugs and line cord. 
Only $ggoe 
eum> Super Special <a 
BC-683—10 Tube FM 
RECEIVER 
COMPLETE WITH TUBES 
All you need to build is an inexpensive 
power supply. 
While They Last 


ONLY $25.00 COMPLETE 
Send your order today 


eeeeeeeeeeeeeeeeeeeeeneeeeeeeeeeeeseeeeeeseeeeeeeeeseeeseeseeeeneeeeeeeeeseeeeeeee 


LEONARD ASHBACH 
Company 


ELECTRONICS DISTRIBUTORS 


Phone WHitehall 2065 
152 W, HURON ST. * CHICAGO 10, ILL. 


LES Ss Correspondence Courses ir 


airs RADIO =: ELECTRICAL ENGINEERING 


ELECTRICAL ENGINEERING °°" 5°: 


electrical field. re yourself at Low Cost, for secure 
quture. Modern course. So Pag Tt ow anyone can understand quickly, 
RADIO ENGINEERIN Extra fine course in radio, li 


. address, photo-electric work. 
ou to be super-serv man, real vacuum-tube technician. Servicemen 


ice 
needed badly. Diploma on completion. 
Send postcard or letter for Free 
WRITE om of school catalogs, -_ Low $25 Either 
tails, . ‘gbew t deferred pa AS Course 
mgnt plan, ete. ocEND ow! 


LINCOLN Guaeeeenees SCHOOL, Bex 931-90, Lincoln, 2 Nebr. 


Electronic Volt-Ohmmeter, $9.85 


21 ranges; 6000 V. AC; 6000 V. DC; 
Billion Chms 


a Kit, tubes, punched and drilled chassis and 

anel, full instructions on ——— and use. In- 
virument easil measures voltages: SUPER- 
HET OSCILLATOR, AVC, TRUE GRID BIAS, BIAS 
CELL. Checks leakage resistance of insulation, tubes, 
condensers. 


Signal tracing with oscillator, 


RADIOCRAFTERS 
166 WN. Sierra Bonita Ave., Pasadena 4, California 


| 
| 
| 


The MULTIVIBRATOR 
as a Service instrument 


By 


long been known to radio en- 

gineers, its usefulness in radio 
equipment manufacturing and par- 
ticularly radio servicing has not been 
fully appreciated. 

The usefulness of the instrument 
lies in the fact that, when it is made 
to oscillate at, say 600 cycles, har- 
monics of this frequency are gener- 
ated up to and beyond 18 or 20 mc. 
These harmonics spaced at 600 cycles 
provide a continuous, flat, modulated 
signal covering any band used in the 
standard broadcast receiver. 

In the production testing of receiv- 
ers the signal may be applied either 
directly or by radiation, and an out- 
put meter connected to the receiver 
under test. If the receiver is then 
tuned across the band, any dead spots 
or peaks in the response will be 
shown immediately. 

The time consuming operation 
known as “rocking the condenser” to 
insure alignment at 600 kc. is accom- 
plished, when using a multivibrator, 
by first «<djusting the trimmers for 
maximum gain at 1500 ke. with a 
standard oscillator, then setting the 
receiver to 600 kc., applying the mul- 
tivibrator signal, and adjusting the 
oscillator padder for maximum gain. 
No “rocking” or readjusting is neces- 
sary. 

The instrument shown is inexpen- 
sive and may be constructed as a 
small, compact unit. Almost any two 
triode tubes or a dual triode will work 
satisfactorily. The 6SN7 tube used in 
this instrument was chosen for com- 
pactness and single ended wiring. The 
.1 meg. controls are used to vary the 


| rove ec the multivibrator has 


Diagram of multivibrator circuit. 


WAYNE M. 


ROSS 


fundamental frequency and May by 
roughly calibrated. The 5000 ohn 
potentiometer in the cathode cireyj 
is used to lock the signal to some har. 
monic of the line voltage. This Dro. 
vides a purer tone. The arm of this 
control should be set at the ground 
end, the multivibrator set to approx. 
mately 600 cycles and the contro! 
slowly turned up. The note wil] , 
heard to lock in, or appear to be more 
of a pure tone. This is the proper ge. 
ting; if the control is turned furthe 
it will successively lower the funds. 
mental frequency and lessen the har. 
monic output. 

The audio and intermediate fp. 
quency filters are necessary to Dre. 
vent interaction and misleading rm 
sults. The audio filter may be am 
choke shunted by a .0005 or .001 sf 
condenser, or when a fixed frequenc 
is used the filter may be resonated x 
this fixed fundamental frequency. 

The intermediate frequency filte 
must be tuned to the i-f. of the re 
ceiver under test. Where one type ¢ 
receiver is being tested this tunin 
may be fixed. If the instrument ; 
to be used on all types of receiver 
the frequency must be variable, |; 
the model shown the filter was tu. 
able between 450-470 kc., using : 
small variable condenser. The mos 
commonly used frequencies were cali. 
brated. If necessary, a second coi 
could be switched in for intermediate 
frequencies of 260 kc. 

The audio output has, of necessity 
a distorted waveform but will & 
found quite useful for checking audi 
“continuity” and other uses. 


—30- 


An external power supply is required. 


Hass 
| 
oo! AUDIO 
—— oureut 
6SN7-GT ” 
~ 
os end Osi , ; yo AUDIO 
50,0003 250,000 
] | 
3 : p 4 \.F 
mS MEG 1 MEG > 7 — 
+ = 
j | 4 R. F OUTPUT 
Aiea $0,000,6e——aae 
5000 = 
WIRE - WOUND } 
Pee 
= —— — = 
= 63 Vv. = +200 V. 6- = = 


120 


RADIO NEW 


AUDIO 
FILTER 


Electronie Processing 
(Continued from page 31) 


them was the ultimate aim, could be 
minimized by stepping up the fre- 
quency of the radio field in which the 
food product was to be blanched. 

The electronic oscillator employed 
in the preliminary food-preserving ex- 
periments had a capacity for deliver- 
jng 750 watts of energy at a frequency 
of 150,000,000 cycles-per-second. The 
heat from this electronic “power ma- 
chine” was applied to a variety of veg- 
etables and fruits, ranging from 
shredded cabbage to diced carrots. At 
the outset, the bands of radio frequen- 
cies from 7 to 10 and 28 to 29 mega- 
cycles were employed but, as previ- 
ously indicated, when adequate radio- 
frequency power was applied at these 
frequencies there was arcing between 
the electrodes with the consequent 
purning of the vegetable tissue. More- 
over, individual pieces of carrots, po- 
tatoes or peas were scorched due to 
the arcing effect. 

It then became evident that addi- 
tional experimentation was needed in 
order to find the correct formula for 
high frequency heating of foods. 

Then, comparable to the assigning 
of “clear channels” to certain broad- 
casting stations for effectual radio 
coverage, the Cornell University sci- 
entists discovered that the frequency 
of 150 megacycles was the ideal wave- 
length for heating cabbage. When the 
oscillator was generating on this fre- 
quency, with a power output of 750 
watts, there was little or no tendency 
toward arcing with the undesirable 
effect of scorching the cabbage, if the 
vegetable was tightly packed in a con- 
tainer. Therefore, if flippancy is per- 
mitted, to tune in on Jiggs’ fabled 
corned beef and cabbage it is neces- 
sary to adjust your receiver to the 
wavelength of 150 megacycles. 

Without levity, in determining how 
effective dielectric heating is, the 
heads of cabbage were sliced in an 
eighth of an inch thickness and the 
shredded material was packed into 
conventional cartons ordinarily used 
in preserving vegetables by freezing. 
The carton of finely pulverized cab- 
bage was inserted between two copper 
electrodes, mounted in an electric-air 
oven. As a means of tuning the cab- 
bage to its ideal frequency of 150 
megacycles, stubs were attached to 
the electrodes, also as a means of 
eliminating standing waves and as an 
aid in the coupling of the power load 
to the electronic oscillator. An oven 
temperature of 100 degrees Centi- 
grade was employed to avoid the form- 
ing of moisture on the electrodes and 
also to counteract heat losses from the 
carton container by radiation. A heat- 
ing period of two to three minutes was 
enough to boost the temperature of 
18 grams of cabbage to 99 degrees 
Centigrade as shown by a spirit-filled 
thermometer inserted in the carton of 

vegetables. 
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ALL STANDARD LINES 


Weare Factory Authorized Distributors 
for the top quality manufacturers and 
we now have in stock lots more new, 
latest improved production Ham gear! 
Visit out stores today, for everything 
you need. We promise you fresh, clean 
sasneeh—~enlllanr—on the lowest cur- 
rent prices—and, above all, our sincere 
desire to be of friendly, helpful service. 
MAIL ORDERS?—Certainly! Just list 
everything you want and include deposit 
or full amount. {Please add postage if 
you want parcel post shipment} 
73 de 


Bill , oem W2AVA 


TEMCO 75-GA TRANSMITTER 


A post war transmitter of exceptional quality 
and dependability, incorporating many features 
of advanced design. — High stability VFO for 
crystal like output in any part of every Amature 
band covered — Single dial tuning to simplify 


0.4.4.4. ibd 
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operation — Band switching of factory tuned 
exciter stages — crystal selector switch — voltage 
regulated oscillator power supply — etc. Con- 


servatively rated output of 75 Watts phone and 
100 Watts CW. 

Engineered and constructed to highest stand- 
ards of performance this TEMCO Trans mitter is 
a sound investment for the discriminating Ama- 
teur. 


, Complete, with tubes, VFO, and _ coils 
or five band (10, 15, 20, 40, and 80) 
operation. $495 


Place your order now for delivery in May 
(Literature supplied upon request) 


NEW SOLDERING 
TOOLS 


K wickheat— Built-in 
thermostat — 225 watt 
element — heats in 9%0 
seconds. Net price, with | 
tip $8.91 | 
Weller Speed Gun — | 
Trigger control gun type | 
iron — 5 second heatin 
— wire loop tip. 12.9 
saosin. a en | or Easily attached to 
Gun — For operation on | 4ny standard communi- 
6 volt battery or trans- | cations receiver. 

former. $2.94 

With transformer for 115 | Harrison has 
V. AC. $6.43 | it! In stock 


ABBOTT TR-4A 
| New improved 144 Me 
transmitter-receiver in 


stock. 
ia 
PANADAPTOR 


Panoramic tuning adapt- 


Less 


Dh bbb bbb OOOO OOOOH 
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$99.75 


2222. 
SHPO E 


Pd A POST CARD will put your name on our | 
. mailing list to receive new catalogs, bulletins, | 
o additional HSS bargains, and details of how | 
. you may obtain a copy of ‘Electronic Parts | 
$ and Equipment,"’ our new 800-page Buyers’ | 
2 | Guide. Please send it today! 
4 peer ta = aie oon or 
2 MILLEN ECO MILLEN 50 WATT 
4 No. 90700. Compact, low TRANSMITTER- 
$ drift, frequency shifter EXCITER 
> . -_ No. 90800. Output on 
, poe plugs in, in place of four bands with one 
2 crystal. Accurately cali- | crystal or ECO. 6L6 — 
Pd brated. Built-in good 807 Compact, versatile 
: . . » 203838 
2 regulation power supply. | tubes $37.50 
6 Complete with 
. wn. $32.50 | TELESCOPING 
2 ANTENNA 
- Signal Corps AN29-C 
7 Corlab Sturdy, lightweight, 
. GROUND PLANE brass antennae. Extends 
2 to 12°10", closes to 15” 
4 ANTENNA 4%" base diameter 

" . ‘ . Weighs only 30 «002 
Pd Still the best made job Good for mobile or 
6 for 2 meters! Solid, | rotary beam- — $1 98 
2 sturdy adjustable, prov- | Clements. HSS . 

. | - - 

6 en in service. | 
4 - | | Subject to prior 
3 Model GP-144. $8.82 [sale or price 
. | |change without 
$ Shur Antennae, Beams, | | notice. 
§ and Mounts IN STOCK. | |_ ot 
$ 
2 


i 


wal 10 WEST 


BARCLAY 
172-31 Hillside Ave 


JAMAICA BRANCH 
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0206646464666 606060002. 
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HARRISON HAs IT! 


HSS—HARRISON SELECT SURPLUS 


Your assurance of good, usable, guaranteed, surplus 


material at 


separate 
plus). 


Hss 


sensationally 
always! Come in and browse thru our | 
Department 


low prices — top pealue 
e, entirely 


(Harrison lect 5 


SIGNAL CORPS RECEIVERS 


Here's one of the hottest jobs to come out of the 


war—the BC-342! 
stages — exceptionally 
sensitivity — ten tube 


Two 


3— 


RF stages-—-two IF 
noise level — high 
crystal filter — AVC 


low 


— BFO — calibrated precision dial — 4500 division 


vernier 
phones or 


speaker — 9 
cabinet 


Covers 1500 K¢ 


bandspread — beam power 


output to 
panel — metal 
> to 18 MC. (Use with 2 


, 2 oe 


5 and 10 meter converter for top efficiency on 


bands.) 
Complete with tubes, 


speaker in metal cabinet 


and instruction manual — ready to operate on 115 


volt 60 cycle AC 


A darn good, dependable, modern communications 


receiver at a sensationall 


y low price, Slightly used, 


but checked by the factory and 7 guaranteed 
AnD WE me E THE Ore atOnibe 
ITH ALL THE BEST FE 28!) 
HSS 69.75 


For mobile, marine, et 


emerg 
Model BC-312, operates on 12 Volt 


tery. 


c. or ency service — 


*°°$49.25 


Just a few left— 


HALLICRAFTERS 
BC-610 
TRANSMITTERS 
Complete with coils for 
10, 20, 40 and 80 meters, 


speech amplifier, tubes, 
etc.Factory converted for 


10 and fully $535.00 


checked. 


(Seeour May Radio News 
AD PAGE 137) 


FIELD STRENGTH 


METERS 
Signal Corps 1-149 

Indispensable for tuning 
up beam antennae. Also 
can be used as foundation 
for 50,000 ohm per volt 
multimeter. 

Westinghouse NX-35 
3" case 0-20 DO 
microammeter, tube, bat- 
tery, low-high sensitivity 
switch; all in sturdy 
metal case 6” x 6° x 3°. 
with carrying handle and 
plug-in pick up antenna. 
Operates on all fre- 
quencies. Complete 


ay $13.90 


to use, 


REVERSIBLE MOTORS—FB for UFH Beams 


Totally enclosed motor 
right angle drive shift 
Runs on 24 to 
reversing. 
3% Ibs., 
for 
material — brand, new! 
Autotransformer for 11 


weight 
5%" x 3%° x 


30 volts 


meter beam. 


and gear box. 3 RPM 
with ball thrust bearing. 
AC or DC. Bingle wire 
aluminum construction. 


S” overall. Plenty power 


Surplus Na 
eevee 


5 Volt AO, $2.25 


MORE!I—15 TUBE 
UHF RECEIVERS 


We have just secured 
more of those FB Signal 
Corps Model BC-406-A 
205 Me. receivers. These 
are all brand new, and 
sealed (also contain an 
1l watt 65 RPM mo- 
tor) 


Six acorn tube RF cir- 
cuit, four IF stages. 115 
volt 60 cycle operation 
Chassis 10%" x 25%", in 
metal case. Complete 
with tubes: 5 — 954, 1 
955, 4 — 68SK7, 2 —6SJ7, 
2 N7, 1 — 5T4. 


Full instructions and 
diagrams for easy con- 
version to a hot 10 (also 
6 and 2) meter superhet 
receiver are included 


alone are worth 
more than our 


HSS $29.75 


Parts 
much 
low 
price 


HSS RECEIVERS 


NATIONAL model NC 
100-ASD. Brand new, in 
original crates, complete 
with tubes, speaker 
cabinet, and 


spare parts $1 1 5.00 


HAND MIKES 
Made for Signal Corps 
by Shure. Model T-17 
200 ohm high sensitivity 
single button micro- 
phone, push-talk switch 
to close mike and relay 
circuits, five foot cable, 
plug, hang up hook on 
handle. Just the thing for 
mobile rigs! 
Brand new. 
H8s 


ip 


$2.75 


HSS CONDENSERS 


Oil filled, compact cylindrical type, mounts in 


%" hole. Just the thir 
etc. Guaranteed at fu 


price of one!) 


Standard rectangular ty 
Oil filled. 4 Mf 
ifd.— 1000 Volt —3 for $2.80. 
terminals, oil filled. 2 Mfd. — 600 


terminals. 
$3.47. 8 N 

Flat type, |! 
Volt — FOUR for $2.12. 


FILTER 


10 Henry; 260 Ma. 


cased, potted, ceramic stand-off insulators. 
344°x3 4x5" high. 8% Ibs. 


7-9854 


for transmitters, amplifiers, 
rated DC working voltage 
2 MFD. — 1000 Volt — FOUR for $2.34. 


(Regular 


with stand off insulator 
.— 1000 Volt —3 for 


CHOKES 


General Electric. Metal 


$3.23 


YYARRISON RADIO CORPORATION 
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BROADWAY © NEW YORK CITY 7 
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NOW—A REALLY HIGH-POWERED— | 


| tronic blanching is well-nigh negligi- 
| ble. 


Radio Engineering 
Library 


NOTE: 


The Cibrary comprises a selection 
of books culled from leading Me- 
Graw-Hill publications in the radio 
fieid. 


especially selected by radio specialists of Mc- 
Graw-Hill publications. 

to give most complete, dependable coverage of 
7s needed by all whose fields are grounded on 
radio fundamentals. 
@ available at a special price and terms. 


HESE books cover circuit phenomena, tube the- 
Ca networks, measurements, and other sub- 
jects—give specialized treatments of all fields of 
practical design and application. They are books 
of recognized position in the literature—books you 
will refer to and be referred to often. If. you 
are a practical designer, researcher or engineer 
in any field based on radio, you want these books 
for the help they give in hundreds of problems 
throughout the whole field of radio engineering. 


5 VOLUMES, 3559 PAGES, 2558 ILLUSTRATIONS 
1. Eastman’s FUNDAMENTALS OF VACUUM 
TUBES 


2. Terman’s RADIO ENGINEERING 

3. Everitt’s COMMUNICATION ENGINEERING 
4. Hund’s HIGH FREQUENCY MEASUREMENTS 
5. Henney’s RADIO ENGINEERING HANDBOOK 


10 days" examinetion. macy terms Special price under 
this offer less than books bought senarately Add these 
standard works to your library now pay small monthly 
instaliments, while you use the books. 

10 DAYS’ FREE EXAMINATION—SEND COUPON 


McGRAW-HILL BOOK CO. 
330 W. 42nd Street, New York 18, N. Y. 


Send me Radio Engineering Library, 5 vols., for 10 
days’ examination on approval. In 10 days I will send 
£2.50 plus few cents postage and 00 monthly till 
$26.50 is paid, or return books postnaid (We pay post- 
age on orders accompanied by remittance of first in- 
stallment.) 


Name 


Sere ee ee eee eee eee ee ee eee eee eee 


Come to the famous 


COYNE 
TRAINING SHOPS | 


where you'learn by doing 


TRAIN RADIO-= 


FOR 


ELECTRONICS 


IN A FEW WEEKS 


Prepare For A Good Job Now With 
A Lifetime Future! 


Trained Radio-Electronics men needed now. They 
will be needed too in the years to come. Don't be 
caught napping. Get a Radio training now and be 
ready. Learn by Doing. Free employment service 
for life after graduation. Many earn while learning. 
If you are short of money, I'll finance most of your 
tuition. Training in Industrial Electronics and 
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The losses of food value from elec- 


To be more explicit, only three 
per-cent of ascorbic acid was lost when 
electronics was employed, as con- 
trasted with a 40 per-cent loss when 
vegetables to be preserved were ex- 
posed to boiling water. “The nearly 
negligible loss of ascorbic acid, during 
electronic blanching,” point out Pro- 
fessors Moyer and Stotz, “in contrast 
to the 30 to 40 per-cent losses occur- 
ring in the steam and water processes 
points the way to production of proc- 
essed vegetables of higher nutritive 
value. Other vegetables have been 
successfully blanched by electronics, 
and more extensive studies of the 
value of dielectric heating for the in- 
activation of enzymes in fruits and 
vegetables are in progress and will in- 
clude storage trials.” 

The operation of this, the first, elec- 
tronic equipment in preserving vege- 
tables was beset by difficulties; what 
these were and how they were over- 
come are lessons in applied electron- 
ics. Inasmuch as radio high frequen- 
cies penetrate only the vegetables be- 
tween the electrodes, some of the heat 
generated in the mass of vegetables is 
lost to the surrounding air, which per- 
mits the outer portion of the vegetable 
to be heated at a reduced pace. How- 
ever, this needless sacrifice of heat is 
a problem that has been overcome by 
mounting the electrodes in an air oven 
with a temperature comparable to 
boiling water. Another snag encoun- 
tered was that of transferring radio 
energy from the point of origin in the 
giant electronic tubes of the oscillator 
to the electrodes in the air oven. At 
the ultra-high frequency of 150,000,000 
cycles-per-second, interfering radio 
fields were established around the ex- 
tensive bands of copper connecting the 
oscillator to the electrodes. Unless 
this opposing force is overcome, the 
quantity of radio energy delivered to 
the electrodes is reduced appreciably, 
with a consequent drawing out of the 
required period for blanching. Ingen- 
iously enough, Cornell University sci- 
entists skirted this problem by use of 
loops of copper wire, these serving to 
short-circuit the electrodes and con- 
sequently eliminate the undesirable 
effect of conflicting and opposing radio 
fields. Still another scheme of adding 
to the efficiency of power transmission 
is to elevate or lower the upper elec- 
trode. 

In the original blanching experi- 
ments by electronics, the washed 
fruits and vegetables were deposited 
in rectangular, end-opening cartons 
with cellophane liners. The contain- 
ers are then slid along glass rods so 
that the carton was centered precisely 
between the upper and lower elec- 
trodes. The temperature of the cab- 
bage or other vegetable to be blanched 
electronically was obtainable through- 
out the preserving pericd by means 
of a thermometer poked part way into 
the vegetable or fruit carton. Inas- 
much as the vegetable or fruit is 
heated throughout simultaneously, the 
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heating periods ordinarily employed 


jn the steam or boiling-water proc- | 


esses cannot be accepted as the suit- 
able guide for electronic blanching. 
Necessarily, therefore, similar sam- 
ples of vegetables were heated dielec- 
trically to varying temperatures for 
varying periods of time. Comparable 
specimens of vegetables were pre- 
served in steam or boiling water for 
the usual periods of time and these 
acted as reference standards for judg- 
jing the appearance and flavor follow- 
ing periods in storage, say, at 10 de- 
grees Fahrenheit. To determine the 
thoroughness of the new blanching 
method, portions of samples were em- 
ployed to measure the residue of 
chemical ferments (enzymes) active 
after applying the science of electron- 
ics. Vitamin analyses were also con- 
ducted on fresh, blanched, and frozen 
patches of vegetables and fruits after 
they were taken from the food ware- 
house or storage. 

As the inventors of a patented de- 
vice who seek broad allowable claims, 
Cornell University food scientists 
avoid imposing narrow limitations on 
the applications of electronic heat. 
Certainly they would not limit it to 
the blanching of vegetables and fruits, 
but would insist that the “allowable 
claims” be all-embracing in the entire 
sphere of processing foods. Electron- 
ics would range far afield, “wherever 
there is a problem of uniform heat 
penetration or when it is desirable to 
heat a food without exposure to mois- 


ture.” 
—30- 


LCR Meter 
(Continued from page 42) 


3 inch chassis mounted on an 8*4 inch 
relay rack panel. An 8x17x3 inch 
chassis would have been preferable 
but at the time none was available. 
The oscillator circuit components are 
located at the right end of the chassis 
(Fig. 3), the power supply in the cen- 
ter, and the LCR meter components 
at the left end of the chassis. Fig. 1 
shows the arrangement of the front 
panel. The dials are homemade using 
National Type A vernier movements 
and are similar to the type ACN dials 
which were not available when the 
unit was built. The left hand dial op- 
erates the oscillator tuning condenser. 
The right hand dial is connected to C;;. 
The two meters are placed between 
the two dials, M, is placed in the lower 
position to keep the r.f. leads as short 
as possible. J; is at the lower left cor- 
ner of the oscillator dial and J: and J; 
are at the lower right corner of the 
Same dial. P, and P: are on the lower 
left corner of the LCR meter dial and 
P, and P, are just below. 

The remainder of the controls are 
Placed below the dials from left to 
right as follows; S,, S:, Ru, Rs, S:, and 
Ry. J, is to the left of the knobs and 
8, is to the right of them. These may 
be seen in Fig. 1. 

The tuning coil for the highest fre- 
dane, 1946 
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quency band is soldered directly to 
the proper terminals of S;. The coils 
for the next two bands lower in fre- 
quency are wound on one form and 
are mounted very near to S;. The 


| 


other three coils are placed in the cor- | 


ners of the oscillator section of the 
chassis since the length of leads at 
these frequencies is not of great im- 
portance. The six trimmer condensers 
are mounted on a bakelite sub panel 
and are placed just to the right of S:. 
The holes in the chassis which allow 
the adjustment of the trimmers are 
just towards the center of the chassis 
from the tuning condenser. 

Particular care should be taken to 
select good insulation for use in the 
oscillator and LCR circuits. Steatite 
or polystyrene should be used wher- 
ever possible. Short heavy leads 
should be used in the LCR circuit to 
hold to a minimum the internal in- 
ductance of the instrument. Any ex- 
cess of internal inductance will cause 
a decrease of accuracy of measure- 
ments made at high frequencies. 

All grounds for each circuit are 
made at one point only because any 
radio frequency currents flowing in 
the chassis may cause stray voltages 
to appear at points where they will 
effect the accuracy of the instrument. 

Although in the instrument de- 
scribed the coils for the two lower fre- 
quency bands were bank wound, it is 
thought that a _ sectionalized layer 
winding of the same number of turns 
would give satisfactory results. Liq- 
uid collodion was used to hold the end 
turn of each bank of the winding un- 
til the next bank could be wound 
against it. Although collodion is not 
recommended as a low-loss coil dope 
it was used because it dries very rap- 
idly. Because of the small amount of 
the winding covered by it and because 
it was used only on the low frequency 
coils it is thought that it did not ma- 
terially effect the losses of the coils. 
After the coils were completed they 
were thoroughly coated with polysty- 
rene coil dope. 

Because of the large amount of 
overlap of the tuning ranges of the 


| low frequency coils a three gang con- 


denser should have a sufficiently high 
maximum capacity to allow the same 
over-all frequency coverage. It would 
of course be necessary to increase the 
inductance of the coil for the lowest 
frequency band if coverage to 100 kc. 
is desired. 

Special precautions are necessary 
to reduce the inductance of R, in order 
to allow operation at 30 mc. R, was 
constructed as a double coaxial re- 
sistor consisting of two branches of 
£38 Advance resistance wire connected 
between a piece of £18 enameled cop- 
per wire and a block of brass serving 
as the common ground point for the 
LCR circuit. Another brass block fits 
over the top of the resistor to totally 
enclose it. The two brass blocks were 
faced and bolted together and a hole 


to pass the 218 copper wire was drilled | 
between them. At one end of the | 


blocks small grooves were cut to hold 
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GROOVE FOR 
RESISTANCE wiRE 


RETURN LEADS FROM L2 AND 
Cit TO THIS CORNER. 


(A) 


INSULATING BLOCK 
MADE OF BAKELITE 
OR OTHER SUITABLE 
PLASTIC 


next TO 
grass STRAP 


(8) 


Fig. 6. (A) Construction of resistor, 
R.. (B) Details of construction of 
test inductor. used for checking ca- 
pacitors with the grid-dip oscillator. 


the £38 Advance wire. Details are 
shown in Fig. 6A. Perhaps the pre- 
cautions taken to reduce the induct- 
ance of R, were excessive; it may be 
possible to construct the resistor on 
the face of the bottom block with no 
necessity of a cover if sufficiently 
small resistance wire is used. Two 
legs of $40 Advance wire about '4; of 
an inch long should give about the 
proper resistance. If the resistance 
wire is enameled it is much easier to 
confine the solder to the areas where 
it is desired. It is essential that the 
return lead from the coupling link and 
the return lead from C;, be connected 
to the brass ground block as closely as 
possible to the points where the re- 
sistance wires are soldered to the 
block. Any path common to these 
two leads will add an inductive re- 
actance in series with the voltage de- 
veloped across R, and will cause er- 
rors in the readings of the instrument. 
The chassis should not be used as a 
return for either of these circuits. 

It is desirable that M, be an exter- 
nal thermocouple type meter since 
with an internal thermocouple meter 
there may be an inductive field of 
considerable strength in front of the 
meter. If it is necessary to use a me- 
ter with an internal couple care 
should be taken to keep coils under 
test from being placed immediately 
in front of the meter. Before the 
power switch, band change switch, or 
the instrument use switch (S:) are 
operated, R; should be turned fully 
counter-clockwise to prevent acciden- 
tal burnout of M,. 

Fig. 6B shows the test inductor for 
checking capacitors with the grid-dip 
oscillator. The loop of the coupling 
cable is placed next to the brass strip 
and the ends of the brass strip are 
firmly held against the leads of the 
capacitor. The oscillator frequency is 
then varied until the resonant fre- 
quency of the capacitor and the in- 
ductor is crossed. Then by reference 
to Fig. 2 the capacity of the capacitor 


is found. 
530 


dune, 1946 
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anulacturers Literature 


Readers are asked to write directly to the manufacturer for the liter. 
ature. By mentioning RADIO NEWS, the issue and page, and en- 
closing the proper amount, when indicated, delay will be prevented. 


NEW OHMITE BULLETIN 
Bulletin No. 127 has recently been 
released by Ohmite Manufacturing 


Company of Chicago in which are de- 


scribed the new “Little Devil” resistor 
line made by the company. 

Included are the % watt, 1 watt and 
2 watt insulated composition resistors. 
Construction and performance data, 
dimensional drawings, lists of stock 
items and the RMA color code are also 
given. 

A copy of this bulletin will be sent 


| without charge upon application to 


Ohmite Manufacturing Company, 4835 
Flournoy Street, Chicago 44, Illinois. 
Please specify Bulletin No. 127. 
PHOSPHOR BOOKLET 

North American Philips Company, 
Inc., has recently issued a 16-page 
booklet entitled “Phosphors and Their 
Behavior in Television,” which is being 
distributed without charge to inter- 
ested persons. 

The text material was written by 
Irving Krushel, Chemical Engineer, 
who describes in detail the intricate 


chemical processes involved in the 
manufacture of cathode-ray tube 
screens. 


The booklet covers such subjects as 
the general theory of fluorescence, 
manufacturing problems, the chemis- 
try of various fluorescents used, types 
of cathode-ray tube screens, essential 
C-R tube elements, building of the 
screens, properties of phosphors, ef- 
fects of milling and temperature, gas 
absorption, efficiency and phosphor ob- 
jectives for projection television. 

A copy of the booklet will be for- 
warded upon request to North Amer- 
ican Philips Company, Inc., 100 E. 42nd 
Street, New York 17, New York. 

W-L CATALOGUE 

A new bulletin, Catalogue D-2, which 
gives complete data on the W-L line of 
wirewound vitreous enamel resistors, 
has been issued by Ward Leonard 
Electric Company of Mount Vernon, 
New York. 

The catalogue which has been spe- 
cifically designed for the electronic in- 
dustry contains listings of hundreds of 
fixed and variable resistors in several 


| different forms. 


Copies of this catalogue are free 
upon request. Write Ward Leonard 
Electric Company, 31 South Street, 
Mount Vernon, New York. Please 
specify Catalogue D-2. 

SUPPLY TIMETABLE 

As a service to the industry, the 
New York Journal of Commerce has 
just published a new supply timetable 


which enables manufacturers to k 
abreast of raw material stocks. 

The probable end of acute scarcities 
and the eventual date when supply ang 
demand will be balanced is spotlighteg 
in the timetable. 

Copies of “Scarce Materials Time. 
table” may be secured at a cost of % 
cents from New York Journal of Com. 
merce, 63 Park Row, New York 15 
New York. 


VERTROD DATA 

Vertrod Corporation has recently is. 
sued a specification sheet covering 
their Model 103 antenna kit. 

This particular model consists of , 
3-section, 9-foot hard aluminum mast 
mounted on a patented rotary base 
The transmission system of this unit 
is capable of piping r.f. signals of fre. 
quencies 500 kc. to 30 mc. from rod to 
the radio set input. This antenna js 
suitable for communications, broad. 
cast and short-wave receivers. 

Full information on this kit is ip. 
cluded in the data sheet which may be 
obtained by writing Vertrod Corpora. 
tion at 60 East 42nd Street, New York 
17, New York. 

CONCORD CATALOGUE 

A 112-page, postwar catalogue has 
been issued by Concord Radio Corpo. 
ration of Chicago and Atlanta. 

Containing information on radio re- 
ceivers and radio-phonograph combi- 
nations, this catalogue makes a handy 
buying guide for the radio dealer. In 
other sections of the catalogue are 
listed amplifiers, parts, equipment, 
supplies and accessories, tubes, meters, 
condensers, transformers, resistors, 
controls, switches, relays, generators, 
microphones, test equipment, tools, 
and amateur kits and supplies. 

A free copy of this new catalogue 
may be obtained by writing Concord 
Radio Corporation, 901 West Jackson 
Boulevard, Chicago 7, Illinois. 


FM EQUIPMENT BULLETIN 

A complete description of various 
types of FM equipment has been is 
sued by Federal Telephone and Radio 
Corporation for those interested in es 
tablishing a frequency modulation sta- 
tion. 

The booklet includes information on 
the 1 kw., 3 kw., 10 kw., and 50 kw 
transmitters; antenna arrays; control 
consoles; station accessories (trat- 
scription tables, microphones, studio 
recorders, monitor speakers); tubes; 
support towers; and transmission line. 

The bulletin entitled “Complete FM 
Radio Broadcast Equipment” is being 
distributed by Federal Telephone and 
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padio Corporation, 67 Broad Street, | 
New York 4, New York. | 
CORNING BOOKLETS 

The Corning Glass Works has issued 
three new four-page booklets which 
are of particular interest to the elec- 
tronics industry. 

Entitled “Glass Components for the 
Electronic Industry,” “Silica Glass for 
the Electronic Industry” and “Metal- 
ied Glassware for the Electronic In- 
dustry,” these booklets outline glass 
characteristics which are favorable for 
electronic usage. 

Any or all of these booklets will be 
forwarded to those interested in the 
subject. Address all requests direct to 
corning Glass Works, Corning, New 
York. 


EQUIPMENT CATALOGUE 

A new 35-page catalogue which lists 
hundreds of industrial and laboratory 
items has just been made available by 
Precision Equipment Company of Chi- 
cago. 

Of particular interest to the radio 
serviceman are the listings for porta- 
ble electric tools, tool boxes and stor- 
age bins, voltage regulators, inverters, 
yoltboxes, soldering irons, etc. 

A copy of this booklet will be sent 
to those requesting it from Precision 


Equipment Company, 32 North State | 


Street, Chicago 2, Illinois. 
WESTON MAGAZINE 
Weston Electrical Instrument Cor- 
poration has begun the publication of 
a bi-monthly magazine entitled 
“Weston Engineering Notes.” 
This magazine will serve as a me- 


T.L.1.C. REQUEST 


HE Technical Industrial Intelligence 

Committees have asked for the co- 
operation of American industry in mak- 
ing known the subjects about which the 
industry would like information from 
German and other enemy sources. 

The Office of the Publication Board 
and the War Department are about to 
begin a complex and difficult operation, 
i.e., the selection and the microfilming, 
in Germany, of data that may be val- 
uable to American science and industry. 
Since it is difficult for a government 
agency to determine what items of 
material may be of value to some 
American business or research group, 
theOPB has asked for assistance in this 
matter. 

The OPB would like to have industries 
and scientific groups suggest specific 
information that should be sought by 
the Technical Industrial Intelligence 
Committees. Any suggestions as to 
where valuable documents might be 
found and what industries in Germany 
might possess information would be 
appreciated. 

The need for qualified technicians to 
help carry on this work is still great and 
persons knowing of individuals who 
might qualify for these expert classifica- 
tions are asked to communicate with 
the OPB. 

All communications should be ad- 
dressed to John C. Green, Executive 
Secretary, Department of Commerce, 


Office of the Publication Board, Wash- | 
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The Difference Between 
“We Think So” and 


dey dey eye e999) ; 
sie law hee Bee Be ee bo 
yoy 33 + be 


...are Engineered for Application in 
this Stalactite Acoustical Chamber 


In this completely soundproof room, asymmetrical walls and carefully designed mass- 
interval baffles effectively reduce troublesome resonant harmonics and reflected sound 
to an insignificant value. Response curves are plotted which represent true perform- 
ances so that Permofiux engineers can say “We Know So.” Its use at Permofiux is 
characteristic of the many factors which make it possible to substantiate the fact that 
Permofiux Speakers provide the finest possible sound reproduction. 


SEE US AT THE CHICAGO TRADE SHOW—BOOTH 32 


TRADE 


ER. 


PERMOFLUX CORPORATION 
4900 WEST GRAND AVE., CHICAGO 39, ILL. 


PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 
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REGENCY 
STRIPED 


Model P-512 Portable Phonograph 


Portable Automatic Phono- 
graph Record-Changer Case 


Model RC-250 


Model L-200 
Model L-300 


The NEW 
Regency 
Cases enhance the 
of radios and phonographs. 
Write for illustrated literature featuring other 
models. Prices furnished on request. 


Alsam 
Striped 
beauty 


ORDER FROM YOUR JOBBER! 

ALSAM PRODUCTS COMPANY 

805 MILWAUKEE AVENUE 
CHICAGO 22, ILL 


BIG SAVINGS 
Hundreds of specials 
for RADIO SERVICEMEN 


® CATHODE RAY TUBES 

® POWER & TRANSMITTING TUBES 
® HEADPHONES, etc. 

© HARD-TO-FIND TEST METERS 


es 


a 


7 LB. EXPERIMENTERS RADIO PARTS ASST. 


A *‘gold mine’’ for the experimenter. radio service- 
man. handyman and repairman. Hundreds of valuable 
radio, radar and electronic parts, screw machine parts, 
bushings. sub assemblies, etc. ore than vour money's 
worth every time. An amazing value. Monev-back 
vuarantee 


K130R—FULL 7 POUNDS ONLY $479 


dium for providing pertinent applica- 
tion engineering information for users 
of electrical indicating instruments. 

The first issue features articles cov- 
ering the galvanometer and the bridge, 
and copper oxide rectifiers as used in 
measuring instruments. 

Anyone interested in instrumenta- 
tion problems will be placed on the 
mailing list to receive this publication 
regularly. Requests for this service 
should be addressed to John Parker, 
Editor, Weston Electrical Instrument 
Corporation, Newark 5, New Jersey. 


NEWCOMB CATALOGUE 


A 24-page catalogue listing the com- 
pany’s complete line of audio products 
has just been issued by Newcomb Au- 
dio Products Company of Los Angeles, 
California. 

Included in the listings are a new 
line of audio amplifiers, pre-amplifiers 
and accessories. The line features two 
distinct series, the K-series deluxe 
rrodels with plastic keylock control 
cover, volume and overload indicator, 
and master volume control, and the H- 
series standard models designed for 
applications where lower cost must be 
considered. 

Portable systems built around all 
models of both K- and H-series ampli- 
fiers are also included in the catalogue. 

Inquiries about the line, or requests 
for the catalogue should be addressed 
to Newcomb Audio Products Company, 
2815 S. Hill Street, Los Angeles 7, Cali- 


fornia. 
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Wer Surplus Bargain Book 


Page after page of war surpius 
ane other bargains for the radio 
serviceman; ais0o specials for 
home. shoo and outdoors. 


IT’S FREE! WRITE TO-DAY 


Sika” So. STATE STREET 
STARK winbas CHICAGO 5. ILLINOIS 


Invisible Light 
(Continued from page 35) 


jects the incoming infrared radiation 
upon a photo cathode in the “icono- 
scope” end of the tube. As this screen 
is sensitive to the infrared light, it 
emits electrons upon being exposed 
to such radiation (a photo physical 
reaction). These electrons, in an elec- 
tronic image of the scene illuminated 
by the infrared, pass through a series 
of electrodes of varying potential and 
strike a fluorescent screen in the 
“kinescope” section of the tube in such 
a manner that the human eye can 
see a greenish picture of the original 
scene. The electron lens systems and 
the accelerating electrodes increase 
the sensitivity of the tube, and cause 
the picture on the fluorescent screen 
to be brighter and to have greater de- 
finition. 

This equipment, when available for 
civilian purposes, will have several in- 
teresting applications. It can be used 
as a navigation device for ships and 
other surface craft thus permitting 
officers and lookouts to see a consider- 
able distance with less eye fatigue on 
the darkest nights. Obstacles may be 
detected at sufficiently great distances 
to prevent collisions. Other vehicles 
can also be operated in complete dark- 
ness with safety. During the war the 
Army tested this equipment in con- 
nection with the operation of locomo- 


BARGAINS 


IN RADIO PARTs 
DHONOGRAPH PICKUp 
~—S 2. aa 


=~ 


List Price $4.95. 
Astatic. Crackle 
6 


Je posit 
1.79 ea. Net on All Orders 


SURPLUS ARMY BATTERIES 
ALL PERFECT—ALL GUARANTEED 


45 volt Z30N ““B” (screw terminals) .49 Aug ‘44 
67 4 volt Personal (clip terminals) 8s Aug. 6 
6 volt Eveready 718 *‘A’’ (Jumbo) -23 Oct. “4 
90 volt Burgess X60BP (screw 

terminals) .59 Aug. "43 


90 & 3 volt Pack. Small, same size 

as small 45v “B"’ Uses 3 pr. 45 

volt Std. Plug 69 A 
In lots of $50.00 e 20% 
In lots of $100.00 "25 
25% Deposit.en all orders 


List Price, $24.66. 
Medel ON-HZ. inane 
ae. Flat response 

to 7000 . Brand 
Bored —_ New 


In lots of 10 
In lots of 24. 


Classroom 
Demonstrations 

with 
Modern 

Test 
Equipment 


cS 


BY 
SOL D. PRENSKY 


60 PAGE EXPERIMENT MANUAL— 
FREE 


60 pages of up-to-date, educationally 
sound, electronic demonstrations; illus 
trated in complete detail. Available te 
school purchasers of test equipment at ne 
extra cost. 

As a specialized agency for schools and 
colleges, we obtain speediest possible dix 
tribution of equipment selected as most 
suitable for school purposes: 


@ Signal Generators @ Oscillographs 
@ Demonstration Multi- | @ Sound Sys- 


meters | tems 
® Vac. Tube Voltmeters | @ Radio Kits 
Write for DEMONSTRATION E%- 
PERIMENT MANUAL-EMR, enclosing 
$2.00, which is refunded when any equip- 
ment is ordered by the school. (Indicate 
school connection). 
aaa Write also for bul- 
letin DRN on Brand 
New Dumont Model 
Five (5”) Oscillo- 
graph, to be available 
after July, for about 
$99.50 (giving school 
address). 


ee 
Radiolab Publishing & Supply Co. 


652 Montgomery Street, Brooklyn 25, N. '. 
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New 
CANNON Lug 


FOR ALL LOW LEVEL SOUND 
TRANSMISSION CIRCUITS 


AMPLE VOLTAGE AND 
AMPERAGE CAPACITIES 


COMPRESSION GLAND WITH CABLE 
RELIEF SPRING OR CABLE CLAMP 
LATCHLOCK FOR CONVENIENT 


QUICK DISCONNECT 


POLARIZING BOSS 

| PIN CONTACTS is 
| ‘ 

MACHINED OF A ; 9/32" Cagle 

SOUD BRASS— - ACCOMMODATION 

SUVER PLATED 

EXTREMELY LIGHT WEIGHT AS 

1S AMP CONTACT % tOW AS 1% OUNCES 


mL3.1) PLUG STREAMLINED 2INC SHELL DESIGN 
LIST PRICE $1 25 BRIGHT NICKEL FinisH 
THREADS TAPPED IN METAL FOR 
INSERT RETAINING SCREW 


HIGH QUALITY MOLDED 
WNSULATION 


Top picture shows a street scene as 
viewed by the naked eye during the night 


hours. The bottom picture shows the same o 
scene as viewed through the sniperscope. ; — : : . 
The figures which appear white in the Type XL is the new low-price radio universal 


picture actually have a greenish cast —_ 
when viewed by the sniper. Clarity of de- Precision Cannon Connector. Born. of the de- 


t irect hit. | ; 
a on mand for more compact fittings, the Type XL 
tives during the hours of darkness. connector is a precision product of the highest 
In spite of the fact that this equip- ‘ ‘ . : 


a short time ago, several police de- 


sound engineering... for Cannon Plugs have 
partments have expressed an interest 


in the infrared “night sight” as a XL-3-14N RECEPTACLE a 15-year background as standard equipment 
crime detection and prevention device. , 

Undoubtedly other peacetime uses | on the finest of broadcast equipment. 
for this unit will be found, where it The Type XL is a balanced design: It contains 
will augment or replace certain radar 
applications, but until more extensive | all the features that spell convenience and utility 
civilian tests are made, this weapon = — . 
dends as a tribute to American in- ...and it is a product of precision craftsmanship. 
genuity and “know-how”. Illustration above points out the features that 

—~30- XL-3-14 RECEPTACLE 


= establish Type XL as a typical Cannon product. 
EUROPEAN TUBE DATA | 


‘THE Office of the Publication Board, 

Department of Commerce, has an- 
nounced the availability of data on 
European radio tubes, both military 
and commercial. : 

Tube characteristics, photographs, 
base diagrams, lists of equivalent tubes | 
and other information is tabulated in | 
a report compiled by the U. S. Army | 
Signal Intelligence service to assist in 


identification, replacement, and evalu- C A be a fy 4 E L t C T - i C 
ation of radio tubes. The report, 


PB-15055, is available on order from 
the OPB. The price for photostats is 


@ 


XL-3-13N RECEPTACLE 


XL-3-12 PLUG 


Cannon Electric Development Co., Dept. F-228, 


$5.00, for microfilm, $1.00. Los Angeles 31, Calif. * Canadian Factory and 
One section of the report lists RCA XS. Engineering Office: Cannon Electric Co., Ltd., 
— of many of the forcign clectaic Toronto, Canada * Representatives in Principal 
30+ Cities ... Consult Your Local Telephone Book 
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SPECIALS! 


Your Net 
6 Volt 4 prong universal vi- 
brator, List a $1.69 
10-12 tube power transformer 
6.3 V. winding 100 Ma... 3.69 
4” speaker case only for talk 
back or P.A. systems. 
100 asst. 1 


and 2 watt re- 
sistors up to fo 


% toler- 
Signal Corps, 
ist $10.00— 


densers 
Tubular electrolytic condensers 
20 mfd. sa 


20-20 mfd. 150 W.V. .. 
50-30 mfd. 150 W.V. .. 
Tubular bypass condensers 
600 W.V. 


46 tube (substitute for 45).. 
8” P.M. speaker 
New 6L6 metal tubes in orig- 
inal cartons 
Plus shipping charges 
Write for our illustrated liter- 
ature featuring all types of 
radio parts. . . . Order from 
your jobber or write direct: 
Dept. C 


ARROW RADIO CO. 


2205 W. Division Street 
Chicago 22, Ill. 
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ATTENTION 


HAMS! 


Lee Kimberling—W 8ESN—is now in 


charge of our amateur supply de- 
partment and is here to help you 
solve your problems as well as to 
fill your orders. Send him your 
orders and ask him for any informa- 
tion you wish. He knows the an- 
swers. 
TUBE SPECIALS 

SS ee $ 1.74 SBPIA ....$12.50 
5 R4GY 185 8005 ...... 4.95 
VR-105 1.41 8.95 
re 2.00 829B ...... 8.95 
9003 i ere 10.00 
SE atone Se WD. svceewe 2.95 
ere . a. . 14.95 
eee 2 2. es 2.50 
—— i. ae 4.95 
ae S i ee 2.95 
Many other tubes coming in daily. 


We carry a complete line of Ham 
equipment and parts .. . erystals, 
condensers, chokes, wires, cables... 
everything you need. If it’s avail- 
able LIFETIME can supply you. 
Write for latest bargain bulletin. 


SOUND EQUIP. CO., Dept. Gam 


311-913 JEFFERSON AVE., TOLEDO 2, OHIO 


| sic radio theory. 


eooee LETTERS ..... 


FROM OUR READERS 


SECOND CLASS TICKETS? 

NY WAYNE in his article on 
aircraft radio servicing says ‘if 
it takes only a 3rd class phone to op- 
erate the plane radio, why should the 
radio mechanic have to get a 2nd class 
ticket ?’ 

“Tch, Tch, Tony. All operators know 
the answer to that one. If you get 
your radio home from the serviceman 
and an hour later it goes out, you cuss 
him out and take it back tomorrow. 
If a pilot has his transmitter tuned up 
and an hour later in a peasoup fog he 
tries to contact the ground and the rig 
doesn’t work—he may not be able to 
get back to give the serviceman hell 
—because he’s dead or has a broken 
back. The fact that a pilot has only a 
3rd has nothing to do with it. The 
pilot isn’t allowed to even test a tube 
from the transmitter—and neither 
should the unlicensed serviceman. 

“One out of three servicemen work 
fine with manuals but don’t know ba- 
There is a lot of dif- 
ference between licensing aircraft 
R.M. and licensing home radio service- 
men. The aircraft R.M. is responsible 
to the FCC and may have his license 
suspended for careless work. The 
serviceman is responsible to no one. 
The serviceman’s license, is designed, 
in most cases, to stifle competition and 


e 


| save the consumer’s pocketbook (I 


; manipulators 


don’t believe it). The R.M. 2nd class 
is designed to qualify men and save 
the consumer’s life. And it does. Right, 
ED?” 
John V. Lavery 
Colonial Service 
Rolla, Missouri 
Right!—ED. 


WORD FROM BUENOS AIRES 


ee As AN Argentine radio amateur 


and a lover of North America, 
especially of the ‘hams,’ I wish to send 
you, on behalf of all the radio ama- 
teurs, radio technicians and operators 
of all the services of telecommunica- 
tion, my best wishes and heartiest 
greetings. Now, after the victory, we, 
all the ‘hams’ united, send best wishes 
for a lasting peace and hope that the 
and broadcasters may 


| convey messages not of destruction but 
| of hope, peace and increasing prosper- 


| ity 


for America and for the entire 
world. 

“I only regret that I do not yet have 
a license to broadcast, because I was 
at one time with the Merchant Marine 
of my country, it was not possible to 
set up a small station. Now, we will 
see, in spite of the fact that the cost of 
materials is still prohibitive, if it is 
possible to make transmission through 
the ether, even though it may be on 
c.w. only, because the construction of 
a transmitter for c.w. is more eco- 
nomical. This will be seen later. 


—— 


“I do not wish to burden you wit, 
this letter, presuming that you under. 
stand the Spanish language. I write 
in Spanish because, although I under. 
stand English very well, I do not Want 
to impose on you with my many mis. 
takes. I assure you that I love to hear 
the North Americans speak Spanish 
They are formidable, ‘excellent’ aS We 
Argentinians say. I have several mer. 
chant marine friends from the United 
States and some of them know only 
four or five Spanish words, as for jp. 
stance, ‘Yes, Argentine girls is ye 
pretty,’ which is as if I would Say 
‘American girls is very good.’ 

“With kindest regards, I am” 


Jose Maria Francisco 
Calle Viamonte 332 
Buenos Aires, Argentina 


It is nice to hear from some of our 
Good Neighbors! 


* 2 @ 
ANOTHER COUNTRY HEARD FROM 


a | THE same latitude as Nome, 

Alaska, far up north in Sweden 
lies Umea, the place where this letter 
is written. I wish to extend my sin. 
cere thanks and congratulations for 
the articles and features in your mag. 
azine. I have been reading Rapwo 
News for many years and ever since ] 
have been a subscriber every copy has 
arrived safely except the January, 1946 
issue. 

“Your magazine is of great interest 
to all radio technicians in Sweden and 
Europe, as a whole. You see, there 
are few instructive and popular radio 
magazines in Europe and of course 
none that can compete with Rapp 
News. It is, in fact, a real radio bible. 

“I am particularly interested in 
amateur short-wave and here in Uniea 
we have started an amateur short- 
wave club and hope to start broadcast- 
ing next year. In the future, I hope 
you will publish more diagrams and 
features on DX transmitters and re 
ceivers. 

“I started monkeying around with 
radio in 1928 while in America and! 
am a graduate of the NRI in Wash- 
ington, D.C., and a member of the NRI 
Alumni Association. 

“May I add that I would greatly ap 
preciate it if some readers of Rapw 
News would like to drop me a line 
some day. Having lived in America 
for some time and being a lover of 
American life, it would certainly make 
me very happy if some letters came my 
way.” 

Rueben Nilsson 
Box 511, Obbola 
Umea, Sweden 


Here is a chance for some of 
readers to strike up a pen friendship 


in Sweden. 7 
—50- 
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international Short-Wave 


(Continued from page 119) 
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at Random at 10:45 a.m.; News and 
Evening Serenade at 11 a.m.; and mu- 
sic between 11:15-11:45 am.; some 
afternoons, however, FXE can be 
heard weakly here in the East to sign- 
off at 4:10 p.m. with “La Marseillaise”’ ; 
carries French news at 4 p.m.; fre- 
quency appears to be actually 8.015/30. 

KENYA—VQ7LO, 4.950, Nairobi, is 
reported heard in Sweden with Eng- 
lish news at 1 p.m.; the 6.060 frequency 
has been moved there from 6.114, is 
listed 5-6 a.m., 11 a.m.-2 p.m.; the 
10.730 frequency verified by letter in 
5 months, address is Cable & Wireless, 
Ltd, P. O. Box 777, Nairobi, Kenya. 

LUXEMBOURG — Luxembourg II, 
6090, is scheduled 12 midnight-3:30 
am., 5-8:30 a.m., and 12 noon-5 p.m.; 
identifies as Radio Luxembourg. Aus- 
tralians report English recordings 
from 4 p.m. 

MADAGASCAR — Subsequent list- 
ings of Radio Tananarive indicate that 
the 3.400 transmission formerly listed 
as 9-10 a.m. is actually on 4.300 at 10- 
liam. The 6.140 transmitter power 
is 1.2 kw. Radio Tananarive on 12.126 
is scheduled 6-9 a.m., signs off with 
“La Marseillaise”; uses native and 
French languages; signals are usually 


r. 

eMALAYA—The 25-meter transmit- 
ter in the “Far Eastern Service of 
Radio SEAC, calling from Singapore” 
is now heard well in the East on its 
announced frequency of 11.735, 4:15- 
8:30 a.m.; the parallel frequency of 
6.770 is still fair to inaudible in East; 
English news is at 7:15, 8:15 a.m. The 
Malayan formerly on 6.090 and 6.180, 
now using 6.163, is located at Kuala 
Lumpur; is heard mornings, mostly in 
native languages; Oceania listeners 
report BBC news is carried at 8 a.m. 
Singapore, 11.858, is heard to India in 
English around 9-10:30 a.m., irregu- 
larly later. 

MARTINIQUE — Radio Fort-de- 
France, 9.705, is again coming through 
well, frequently at 5:30-8 p.m. in areas 
where WRUS, 9.700, Boson, is not too 
strong; news on Tuesday, Saturday, 
6:15 p.m. 

MEXICO—XEBT, 6.000, Radio Pan- 
americana, uses 10 kw. power. XEBT, 
9.625, Mexico City, is now heard after 
midnight with QRM from GWO, Lon- 
don, same frequency. XERH, 11.880, 
Mexico City, is now heard to sign-off 
atl a.m., irregularly later. 

MOZAMBIQUE — CRTAB, 3.49, 
CR7AA, 5.86, and CR7BD, 15.24, Lou- 
fenco Marques, 12 midnight-1 a.m., 
4:30-6:45 am., and 11:45 a.m.-3:30 
bm. daily; CR7BE, 9.71, Lourenco 
Marques, comes on at 2 p.m. and runs 
to clesedown at 3:30 p.m.; on Sundays 
all stations operate 4-7 a.m. and 10 
@m.-2:30 p.m.; English news at 10:10 
am. and 2:50 p.m.; usually, CR7BE is 
good in the U. S. afternoons. 

NEW BRITAIN — VJZ, 9.310, Ra- 
baul, is heard well in Australia on this 
June, 1946 


CHANGIN 


TIME 


Today, war worries have been succeeded 
by an atomic turmoil. Far-reaching 
changes have always followed wars— 
and the man who has kept pace always 
comes out on top. 

Come what may, one need is never 
completely filled—the need for compe- 
tent executives to direct business and 
industry. In tumultuous times like those 
of today, this demand multiplies. Right 
now, the outlook for ambitious men is 
brighter than ever before—if they have 
the training to take advantage of op- 
portunities. 

The training needed is not narrowly 
specialized, but goes broad and deep, 
probing the basic principles that underly 
all business. It provides the knowledge 
that enables men to direct the activities 
of others not in one department or one 
kind of business, but in amy business. It 
supplies the “know how” that enables 
top executives to manage amy business. 


How to get such executive training 


Training of this kind is provided by the 
Modern Business Course and Service of 
the Alexander Hamilton Institute. The 
Course covers the four major functions 
of business— Production, Marketing, Fi- 
mance and Accounting. It turns out not 
accountants, or salesmen or production 
men, but executives! 


Fill in and mail this 
coupon today, and a 
free copy of “Forging 
Ahead in Business” 


will be mailed to you: 


OULD 


Takes months instead of years 


This knowledge takes years to acquire 
by ordinary methods. Through Institute 
training, the process is concentrated and 
thus finished in a matter of months. It 
does not interfere with a man’s present 
position, being taken at home, during 
spare hours. More than 430,000 men 
have subscribed; many call it “‘a turning 
point in their lives.” 


Many prominent contributors 


One reason why the Institute Course is 
so basic, thorough and scientific is found 
in its list of prominent contributors. 
Among them are such men as Thomas 
J. Watson, President, International Busi- 
ness Machines Corp.; Frederick W. 
Pickard, Vice President and Director, 
E. I. du Pont de Nemours & Co.; Clifton 
Slusser, Vice President, Goodyear Tire 
& Rubber Co., and Herman Steinkraus, 
President, Bridgeport Brass Company. 


“Forging Ahead in Business” —FREE! 


You can read the Institute’s stimulating 
story in the 64-page booklet “Forging 
Ahead in Business.” Convenient, time- 
saving, it is offered without cost or obli- 
gation. Simply fill in and mail the coupon! 


ALEXANDER HAMILTON INSTITUTE 
Dept. 423, 71 West 23rd St. 
New York 10, N. Y. 


In Canada: 54 Wellington Street, West, 
Toronto 1, Ont. 


Please mail me, without cost, a on of 
the 64-page book—“FORGING A EAD 
IN BUSINESS.” 
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‘Alexander Hamilton Institute 


FOUR INTENSIVE 
COURSES 
Each one a chance for ambitious 
men and women to increase earn- 
ing capacity and promote perma- 
nent employment. 
1. RADIO TECH- 
NICIAN. A general 
course including FM 
and Television. Stu- 
dents learn by con- 
structing electronic 
and radio equipment 
under expert supervi- 
sion. 


2. RADIO COMMU. 
NICATIONS. Pre- 
pare for FCC licenses. 
Includes’ telegraphy 


3. AIRLINE CO M- 
MUNICATOR NON- 
TECHNICAL. Of spe- 
cial interest to 
YOUNG WOMEN. 
Prepares for employ- 
ment in airport flight 
control offices, 

4. RADIO & TELE- 
VISION SERVIC. 
1NG. Employment 
as repairman on 
home-type equip- 
ment including 
standard broadcast 
and FM, as well as 
Television receivers. 


Leads to position as 
merchant marine or 
flight radio officer. 


MELVILLE RADIO INSTITUTE 


“the radio school managed by radio men” 
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LIGHTWEIGHT—ROTABLE 


BEAM ANTENNA 
REMACO 4-10 


Have You Heard 
Him Lately? 


REMACO 
4-ELEMENT BEAM 
AT W60ZH 


The Remaco 4-10 Antenna 


Is a four element, close spaced, ten meter 
antenna. It is lightweight and easily 
adapted to most any form of rotating 
mechanism. The elements and supporting 
boom are of durable aluminum alloy, and 
are easily assembled. They are furnished 
complete with “T Match" feed system and 
instructions. 


(LESS TOWER) $40.00 (NET) F.O.B. FACTORY 
25% WITH ORDER, REMAINDER C.O.D. 


WATCH NEXT MONTH FOR 
BUTTERFLY TUNED CIRCUITS 


PHONE: WIRE: 
C.V. 1362 REMACO 


Research Manuracturinc Corporation 
BOX 757, DEPT. Né 
CHULA VISTA, CALIFORNIA 


—or— 


WRITE 
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announced frequency at 6:30 a.m. call- 
ing Sydney. 
NEWFOUNDLAND—VONH, 5.970, 
St. John’s, relays VONF, 9 a.m.-2 p.m., 
3-10 p.m.; -has frequent English news- 
casts (some relayed from BBC), gen- 


erally at 5:30, 6:45, 8, 9 p.m.; good | 


signals in East. 

NEW ZEALAND—ZLT7, 6.715, Wel- 
lington, is widely heard from either 
4:15 or 4:30 to 4:45 or 4:50 a.m. daily 
with English news and sports sum- 
mary, some days also has musical in- 
terlude; will verify. ZLN10, 9.205, 
Wellington, has been heard on West 


Coast testing nightly at 2:45 a.m. with | 


c.w. and calling KQJ at 3 a.m. 


NICARAGUA — YNWW, Radio | 


Sport, at Granada, has been shifting 
frequency increasingly lower, and has 
lately settled at 6.877. 

NORTHERN RHODESIA — ZQP, 
7.220, 7.285, 3.900, for Africa is heard 
daily, 10 a.m.-12 noon, in Chibemba, 


Chinyanja, Chitonga, Silozi, and Eng- | 


lish; on Sunday only has special Eng- 
lish transmission for Europeans, 4- 
5:30 a.m. 

NORWAY — According to Swedish 
sources, Oslo, 6.200, uses 10 kw. power 
and has no callsign; relays the Norwe- 
gian National Program, 11 a.m.-5 p.m., 
with antenna beamed northward; lo- 
cation is Klofta, near Oslo. Will ver- 
ify. 

PALESTINE—JCKW, 7.220, Jeru- 
salem, has abandoned Saturday tests 
to 8 p.m.; scheduled now is 11:30 p.m.- 
1:30 a.m. and 4 a.m.-4 p.m.; can easily 
be identified during first hour of 11:30 
p.m. 
checks which are 7 hours ahead of 
EST. Sharq el Adna, 6.710, Jaffa, is 
heard best between 11:30 p.m.-1 a.m., 
in parallel with 6.790 and 6.135, in na- 
tive (Arabic) language; at beginning 
of this transmission, setting-up exer- 
cises are featured; sends good signal 
to East. 

PANAMA—A station identifying as 
“This is Panama City” has been heard 
around 9-9:30 a.m. on 9.575 by West 
Coast listeners, with heavy interfer- 
ence from KWIX, San Francisco, and 
ZBY, Hongkong; may be HP5J, listed 
on 9.607, off-frequency. HP5K, 6.005, 
Colon, Canal Zone, has English news 
at 8:15 and 10 p.m. The AFRS, 2.390, 
Quarry Heights, Canal Zone, sends out 
a mimeographed verification card, 
states they do not have call letters; 
schedule is 5:30-7 a.m., 10 a.m.-11:05 
p.m., with news at 12 noon, 6, 8, 9, 11 
p.m. Uses 400 watts power. Return 
postage is not required for a veri. Ad- 
dress is Headquarters Panama Canal 
Department, Office of the Department 
Special Service Officer, Radio Section, 
APO 825, % Postmaster, New Orleans, 
Louisiana. 

PARAGUAY—ZPA3, Radio Teleco, 
Asuncion, has moved up in frequency 
to 11.871 where it is nearly buried un- 
der New York on 11.870; schedule re- 
mains 4:55-9:15 p.m. ZPA5, 11.950, 
Encarnacion, has been heard leaving 
the air on Saturdays at 7 p.m., ‘is 
scheduled 5:45-11 p.m. 


PERU—OAX4Z, 5.895, Lima, veri- | 


transmission by frequent time | 


IMMEDIATE. DELIVERY 


All Types—1946—Auto Radio 
AERIALS 


Radiant 
Ward 


Rad-E| 


RECORD CHANGERS:— 
V/M Miller Automatic 
(List Price $37.50) 


Standard Discounts Given to 
Dealers, Servicemen, & Amateurs 


WRITE For our bulletin NOW, for 
other available merchandise 


Complete Stock of Parts & Equipment 
Two Stores to Serve You 


RADIO & TELEVISION EQUIPMENTCO. 


207 Oak Street, Dept. L. 
Santa Ana, California 


Long Beach, Calif., Store: 709 Cherry Ave. 


there is 


NO SUBSTITUTE 


for GOOD communications 


and industrial wire. We are 


shipping you more and 


more of itnow... 


ES 


WI 


cornish 
WIRE COMPANY, wc 


15 Park Row, New York 7, N. Y. 
” Made by Engineers for Engineers 


RADIO NEWS 


Ju 


fies. OAX1A, 7.120, Chiclayo, has not 
n heard on this channel lately. 
OAX4J, 9.330, Lima, Radio Colonial, is 
pack on the air, schedule is 6 p.m.-1 
+ POLAND Radio Warsaw, 6.100, is 
scheduled 4-8 p.m., uses foreign and 
English languages; has English news, 
4-4:20 p.m.; reported with fair signal 
daily in Australia. 

PORTUGAL — CS2WI, 12.400, Pa- 
rede, is scheduled 6 :45-9 a.m. and 2 :30- 
6:30 p.m. CUJ2, 15.960, Lisbon, is re- 
ported with tests at 9-10:20 a.m. with 
New York in preparation for relays 
from Portugal to the United States. 
CSW6, 11.04, Lisbon, reported 1-3 p.m., 
beamed to Mozambique, closes with 8- 
stroke gong and National Anthem, has 
frequent identification in Portuguese. 
CSW7, 9.730, Lisbon, heard to North 
America, 7-8 p.m., has news in Portu- 
guese at 7:45 p.m., closes with “My 
Prayer”; good signal. 

PORTUGUESE CHINA—Radio Ma- 
cau, 7.525, has been one of the most 
consistent of the weaker Asiatics the 
past several months; is heard around 
7.9 a.m. on West Coast; while there 
is a weakening of signal during the 
reading of English news at about 7:30- 
7:40 a.m., the phono-input is usually 
fairly good; peaks on West Coast 
around 8:35 a.m., earlier in East. 

PORTUGUESE GUINEA — Radio 
Bissau is reported now slightly higher 
on 7.105, heard as late as 6:30 p.m., 
reception poor. A frequency of 16.310 
(1839 m.) is also listed by Lisbon 


communication officials, but no sched- 
ule is given. 

SALVADOR—YSI, 7.040, San Sal- 
vador, is now off the air; not heard on 
new channel as yet. 

SIAM—Radio Bangkok, 6.000, is 
heard on West Coast, 6-8:45 a.m., may 
run later on Sunday. From Oceania, 
HSPP, 11.755, Bangkok, is reported 
operating 9-11 a.m. Siamese is the 
language chiefly used. 

SOUTHERN RHODESIA~— Salis- 
bury, 7.600, reported on this channel, 
2:50-3:10 p.m. 

SPAIN—Madrid’s wandering Radio 
SEU is now heard on 7.093 to sign-off 
at 6:30 p.m.; transmitter is still char- 
acterized by a bad hum. Radio Na- 
cional de Espana, 9.370, is scheduled 
3-5, 6:30-9:15 p.m., Sunday from 3:45 
p.m.; news is at 3 p.m. weekdays, at 
3:45 Sunday. 

SURINAME — PZH5, 5.844, Para- 
maribo, is correct call according to 
veri, power is 325 watts, and schedule 
is 6-8:25 or 8:30 p.m. 

SWEDEN—SBT, 15.155, Stockholm, 
Sunday and holidays, Home Service, 
2:45-9 a.m.; to North America in Eng- 
lish, 10-11 a.m.; Home Service, 11:05- 
12 noon; reading of names of refugees, 
12 noon-12:30 p.m.; Home Service, 
12:30-1:15 p.m.; weekdays, Home Serv- 
ice, 6-6:50 a.m.; to North America in 
English, 10-11 a.m.; Home Service, 
11:05-12 noon; reading of names of 
refugees, 12 noon-12:30 p.m.; news in 
German, English, Swedish, 12:30-12:55 


p.m.; Home Service, 1-1:15 p.m. SBP, 


11:705, Stockholm, Sunday and holi- 
days, Home Service, 2:30-7 a.m.; to 
North America in English, 10-11 a.m.; 
weekdays, Home Service, 1:40-2:10 
a.m., 6-6:50 a.m., and 8:45-9:30 a.m. 
SDB2, 10.780, Stockholm, Sunday and 
holidays, Home Service, 11 a.m.-12 
noon; reading of names of refugees. 
12 noon-12:30 p.m.; Home Service, 
12:30-1:15 p.m.; weekdays, Heme 
Service, 11 a.m.-12 noon; reading of 
names of refugees, 12 noon-12:30 pm: 
news in German, English, Swedish, 
12:30-12:55 p.m.; Home Service, 1-1:15 
p.m. SBU, 9.535, and SBO, 6.065, Stock- 
holm, Sunday and holidays, Service 
for Swedes Abroad, 8-9 p.m.; Home 
Service, 1:30-4:30 p.m.; Service for 
Swedes Abroad, 4:30-5 p.m.; week- 
days, same, except Home Service runs 
1:30-5 p.m. (These schedules were fur- 
nished by Géte Olsson, Sagmyra, 
Sweden, who says all communications 
should be addressed to the headquar- 
ters for Swedish Broadcasting, Aktie- 
golaget Radiotjinst, Kungagatan 8. 
Stockholm, Sweden.) 
SWITZERLAND — North American 
“Short Edition” is heard daily except 
Saturday, 2:20-2:50 p.m. over HED4, 
10.405, Bern, English news at begin- 
ning. North American “Full Edition” 
is still beamed, 8:30-10 p.m., over 
HEI2, 6.345, and HEK3, 7.380, both 
Bern with news at 8:35 p.m. HEK4, 
11.960, Bern, is reported good to Latin 
America, 3:45-4:15 p.m. HEI5, 11.713, 
Bern, is scheduled Tuesday and Fri- 


day, 10-11:30 a.m., on Saturday, 10 


go. 


find them in the better sets. 
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FAHNESTOCK SPRING BINDING POST GRIPS THE 
WIRE BY THE ACTION 


No tools required to make the connection. 
pressure for good electrical contact. 


OF A SPRING 


Grips the wire with just the right 
Simply press down, insert the wire and let 
Does not injure wire, hence connection can be made or opened as often as 
desired. Available in large variety of types and sizes to fit any radio purpose 
and any requirement as to position, space or method of attachment. 


You will 


Positive contact; cannot jar loose. Brass or bronze—nonrusting. 


FAHNESTOCK ELECTRIC COMPARY, Inc. 


46-44 ELEVENTH STREET 
LONG ISLAND CITY 1, N. Y. 


Please send us at once, Descriptive Literature, Prices and Delivery Schedule on 


FAHNESTOCK CLIPS 


New Army and Navy Surplus Material 


TUBES 75c ea. 


As Listed Below 


6C4 6AC7 12SN7 

6AL5 6V6 6N7 

6B4 1625 6AGS5 

2X2 12SL7 VR1I50/30 

836. ..$3.50; 866...99c; 257B .$15.00 
Dg Pre 69c 
Klystron 736C/2K29 $7.50 


Popular United 812-H & V-70-D in 
stock 


CONDENSERS: Aerovox, C-D, Solar, etc. 
2 Mfd.— 600 Vde.$ .60 8 Mfd.—1!000 Vdc.$1.80 


4 Mfd.— 600 Vde. .75 10 Mfd.—1!000 Vdc. 2.00 

8 Mfd.— 600 Vdc. 1.10 6 Mfd.—1!500 V 2.56 

10 Mfd.— 600 Vdc. 1.75 | Mfd.—2000 V. -% 

4 Mfd.—!000 Vdc. 1.00 8 Mfd.—2000 V... 3.75 
COAXIAL CABLES 

a EE BEI, pccnsctcctannswess 10c per ft. 

Ses Te MEE, isp ocacndeannceaseens 9c per ft. 


Power Transformers: 110 V ac 60 Cycle. 


880V 150 Ma.: 5.0V 3.0A; 6.3V 6.25A, Special. .$5 
6465V CT 125 Ma. 5.0V 2.0A 

10V CT 6.5A 2.5V CT 10.0A 

6.3V 2.8A 

Special cites elenaeeneeaseeueutchens $4.50 
SI Coe BUD DR, cccvcccceccceccccesconcess 7.50 


Step-Up 110—220 or Step Down 220-210 800 Watt. 
i ate oe Se 


Special ..... 


Johnson Tube Sockets. 
No. 210. Special 


50¢ es. 


MAIL ORDERS: ONE THIRD WITH ORDER 
BALANCE C.O.D. 


RADIO HAM SHACK 


63 DEY ST. NEW YORK 7, N. Y. 


For Soldering 1 
Tight Places... 


DRAKE 


No. 400 Soldering Iron T 


Smallest Industrial Iron 
Ever Designed 
60 Watts—Y, in. Tip 
Only 9 in. long—Wt. only 8 oz. _S 


Thie mighty mite is backed by 
DRAK 25 years of soldering 
iron manofactoring experience. 
The high quality and long service 
of DRAKE Soldering Irons have 
made them outstanding favorites 
witb al] t of radio men every- 
where. The DRAKE No. 400 is an 
outstanding value at 


$450 
Only *47" 
Drake Has aa Iroa 
for Every Purpose. 
Ask Your Radio 
Parts Jobber. 


3656 LINCOLN AVE CHICAGO 13. tht 
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DRAKE ELECTRIC WORKS, INC. 


| to 10:30 a.m., 


a.m.-12 noon. South Africans report 
HEF4, 9.185, Bern, 3:50-4:30 p.m., 
beamed to South Africa, with weak 
signals, close is in French, HBF, 
18.450, Geneva, reported heard weakly 
in East on a Sunday at 12:30 p.m. 

TURKEY—TAP, 9.645, Ankara, 
broadcasts in English to England at 
4:30-4:45 p.m. Monday and Thursday; 
has Postbag, in English, at same time 
Sunday; and broadcasts 15-minute 
news periods daily from 11 a.m. to 1:15 
p.m. in the following language order: 
Urdu, Serb/Croat, Arabic, Persian, 
Turkish, Greek, Bulgarian, English 
(12:45 p.m.), French. TAQ, 15.195, 
Ankara, is scheduled 12 midnight-2 
a.m. and 4:15-8:15 a.m., Saturdays 
in E. European and 
Eastern languages. 

UNION OF SOUTH AFRICA—ZRK, 
listed as 5.878, Capetown 3, is still 


| coming through nicely in the East on 


about 5.885, 11:45 p.m.-1:30 a.m.; car- 
rier comes on at 11:40 p.m., has bugle 


| call at 11:45 p.m., followed by Eng- 
| lish sign-on; then goes into Afrikaans 


with 15 minutes of setting-up exercises 
characterized by piano accompani- 


| ment; clock strikes 7 a.m. their local 


time at 12 midnight EST; BBC news 
is relayed from London at 1 a.m. ZRH, 


| 6.007, Johannesburg 3, and ZRJ, 6.094, 


| London. 


Johannesburg 4, are scheduled in par- 
allel. ZRL, 9.608, Captetown 3, is 
scheduled 3:15-7, 9-10:30 a.m., and 
11:30 a.m.-4 p.m.; reported heard in 
Canada around 1:45-2 p.m. with weak 
signal, interference from GRY, 9.600, 
Durban 2, 6.170, is scheduled 
11:45 p.m.-1:30 a.m., 3:15-7 a.m., and 
9 a.m.-4 p.m., probably parallels Cape- 
town and Johannesburg transmitters. 

U.S.S.R.—Radio Tbilisi at Tiflis, on 
measured frequency of 7.489, has been 
heard nightly at 9:30 p.m. signing on; 
Moscow’s Home Service is relayed at 
10 p.m. to sign-off which is 11:30 p.m. 
some days, or to fade-out at 12 mid- 
night. The Moscow Home Service is 
reported opening at 10 p.m. also on 
12.260, 12.170, 12.112, 11.780, and 9.710, 
still good at 12 midnight; the Kha- 


barovsk (Siberia) Home Service ; 
heard at the same time on frequencis 
of 11.885, 9.565, and 8.820. The Mm. 


cow broadcast to Latin A ; 
7.210, scheduled 6-11 pm, here 
moved to 7.200; to make 10 kes. se . 
ration, London has moved its GWL +, 
7.210. Petropavlovsk, 6.070, Kamach, 
tka Peninsula, comes on the air ‘ 
3:30 a.m.; Moscow on 7.560 comes or 
the air at 5 p.m., and 7.430 is jn Paral 
lel at 6:20 p.m. Moscow was heard 
announce recently it will use 17.849 
probably at 7:30 p.m. to North Amer. 
ica (they may have meant 17.18) 
Leningrad on 7.430 is reported heap 
in Canada at 9:45 p.m. in Spanisp 
Latest announced schedules of Radi, 
Centre, Moscow, to America are 7-2, 
8:15 a.m. on 17.18, 15.17, 11.83, 119 
adding 6.07 and 9.56 (probably is Kom, 
somolsk in relay) at 7:45 a.m.; 6-9 
9 p.m. on 15.23 (probably Komsomoig 
in relay), 11.88, 9.54, 9.48, 7.03 (1 be. 
lieve they mean 7.300 since I have beer 
hearing this one with English news » 
8, 9 p.m.), and 6.02, dropping 15.23 an 
11.88 at 7:30 p.m.; also announce fy. 
ther broadcast daily except Tuesday 
11-11:25 a.m. on 9.48, 11.83, and 15% 
beamed to America. 

UNITED STATES—WNRX, 72% 
New York carries news up to 6:45 pm 
when U.N.O. is in session. KW] 
7.230, San Francisco, is off. KWIx 
7.230, San Francisco, is heard 4-11 ar 
KNBI, 9.490, San Francisco, is of 
KWIX, 9.570, San Francisco, is report] 
ed off, but on that frequency KWID ig 
scheduled 7:30 p.m.-12 midnight, 12 
15-1:45, 2:15-6:30, 6:45-11 a.m., and 
11:15 a.m.-1 p.m. WOOC, 9:650, New 
York, is same as 7.250. KCBF, 9.70 
Delano, off the air. WNRA, 9.750, New 
York, same as 9.650. KWID, 9.855, Say 
Francisco, is off. WBOS, 9.897, Bos 
ton, is off. KNBX, 9.490, San Fran 
cisco, off 11 a.m. KGBI, 11.730, Sa 
Francisco, is off. KCBR, 11.770, Db 
lano, is off the air. KNBX, 11.790, Sa 
Francisco, has new schedule of. 11:1 
a.m.-3:30 p.m. KGEI, 15.130, 
Francisco, add 1-4:45 p.m., off 8 pm 


Northern Rhodesia Broadcasting station ZQP. Lusaka. Northern Rhodesia, uses 
This station will verify correct reports. 


frequencies of 7.220, 7.285, 3.900. 


‘dnight. KNBI, 15.340, San Fran- 
ge 1:15-3:45 a.m. KGEI, 17.780, 
San Francisco, is heard 8 p.m.-12 mid- 

‘sht, replaces 15.130. . 

URUGUAY—Official schedules and 
addresses of Uruguay s.w. broad- 
casters are CXA30, 6.035, 18 de Julio 
1764, Montevideo, 11 a.m.-1 p.m., 4-9 

m.; CXA14, 6.055, Av. Gral Flores 30, 
Folonia, 9 a.m.-1 p.m., 3-8 p.m.; CXA3, 
g075, 18 de Julio 1277, Montevideo, 7 
gm-11 p.m.; CXA21, 6.170, 18 de 
Julio 965, Montevideo, 6-9 p.m.; CXA6, 
9620, Mercedes 823, Montevideo, 11 
ym.-1 p.m., 4-10 p.m.; CXA8, 9.640, Av. 
Gral Flores 30, Colonia, 11 a.m.-1 p.m., 
49 p.m.; CXA19, 11.835, 18 de Julio 
1393, Montevideo, 7 a.m.-2 p.m., 4-10 
p.m.; CXA10, 11.900, Mercedes 823, 
Montevideo, 6:30-9:15 p.m. 

VATICAN CITY—HVJ has added a 
second frequency in its European beam 
of 6.190, paralleling 5.971, 2-3:15 p.m., 
put is not audible in the U.S.; the 6.190 


frequency is also scheduled 1:45-2 p.m. | 


on Tuesday, Thursday, Saturday, and 
4:15-5:30 a.m. Sundays only. HVJ, 
15.095, comes on with chimes at 5:25 
am. and has Holy Mass to 6 a.m. 
VENEZUELA—YV2RN, 4.830, San 
Cristobal, “La Voz del Tachira,” re- 
lays YV2RB, 980 kcs.; verified with 
letter, address is Apartado 37. 

YUGOSLAVIA—Radio Ljubljana 
has shifted frequency to 6.537 from 
6506, and it is heard best at present 
around 12:30 a.m. when it has fair 
strength in East. Radio Belgrade, 
4 9420, is scheduled 12:15-2:45 or 4:15 
am., 5-10 a.m., 10:15-11:25 a.m. or to 
12:25 p.m.; news at 8 a.m.; is heard in 
East with weak signal around 12:30 
am. In the East, a new afternoon 
transmission is reported, 3:45-4:30 
pm., fading towards close. 

- > ~ 


Last Minute Tips 


A late flash from Paul Dilg, Cali- | 


fornia, reports Radio Balikpapan, Bor- 
neo, was picked up at 8:45 a.m. re- 
} cently on an announced frequency of 
1] 9125; popular American recordings; 
signal was fairly good; sign-off at 9:30 
am. was with playing of Ted Lewis’ 
recording, “Goodnight” song. At a 
later date (a Sunday), Radio Balik- 
papan was heard as early as 6:50 a.m. 
playing Western music and announc- 
ing at 32.88 meters (did not give fre- 
quency). There was a pause, then a 
march was played 6:57-7 a.m., when 


they made announcements in Dutch | 


and English. Signal was fairly good, 
with some c.w. QRM. Paul believes 
their sign-off is 7 a.m. and that the 


Japanese—made a practice of do- 
this.) At 9:35 p.m. sign-off it was 
d they would be back “tomorrow 
8 o'clock” local time. (Borneo 
andard Time is 12% hours ahead of 
el.) The program between 7-8 a.m. 
recordings of popular music, 
ily with vocal choruses. At 8 a.m. 
bunced in both Dutch and English 
they would have news in Dutch, 
ded somewhat like a relay, until 
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INPUT 
32.4 V.A.C. 


(Max.) 


9.5 Amps. A.C. 


(Approx.) 


OUTPUT 


14.8 V.D.C. (Approx.) 
7.3 Amps. D.C. (Max.) 
(Resistive Load) 


Operates at high efficiency 
range of ambient temperatures. 


Government Termination Material 


The following list is just a hint of our vast stock of compo- 
nents. Everything is new, unused and unconditionally guaran- 
teed. Prices, in many cases, are below the cost of manufac- 
ture. Send us your requirements. 


CONDENSERS 
Oil Filled Bathtubs 


Electrolytics 


Mica and Silver Mica 
Moulded Bakelite 
Oil Filled Transmitting 


Tubulars 


Trimmers and Padders 
RESISTORS 


Carbon 
Precision 
Wire Wound 


SPAGHETTI 


Varnish Cambric 
Extruded Vinylite 


SWITCHES 


H & H Toggles 
C-H Toggles 

G-E Push Type 
G-E Switchettes 


Square D Breakers 
TRANSMITTING TUBES 


803 832 
807 837 
Bil 955 
813 1148 


WIRE—CABLE 
2-Conductor Telephone 
Field Wire 
Coaxial Cable 50 and 
hm 
Coaxial Connectors 
RELAYS 
Struthers-Dunn 
Allied 
Guardian 
Potter and Brumfield 
Automatic Electric 
Clare 
TUBE SOCKETS 
Composition Octal 
Steatite Octal 
Moulded Bakelite Octal 
Johnson Ceramics 
Miniatures 
TRANSFORMERS 
Navy Type Power 
UTC "Ouncers" 
Amertran Step Up or Down 
Chicago Transformer 
Audio Chokes 
VOLUME CONTROLS 
VIBRATORS 
B-L SELENIUM RECTIFIERS 
DIAL LIGHT ASSEMBLIES 
WHIP ANTENNAS 


WELLS SALES, Inc., 4717-C W. Madison St., Chicago 44, Illinois 


sical selections before that hour | 
merely a “warming up” process. 
whe Dutch East Indies—even under | 


Please ship 


(or M.O.) for $. 


Please send prices and information on the following items: 
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Mallory 


Standard 
Rectifiers 


We have fortunately ob- 
tained several thousand Type 
36B7 Mallory Standard Sin- 
gle Phase, full-wave bridge 
rectifiers. These are the fa- 
mous magnesium-copper sul- 
phide rectifiers which are 
noted for long life at high 
output. They are used in bat- 
tery changers, battery substi- 
tutes, power supplies for 
electro-chemical, magnetic 
and arc devices or wherever 
a source of low D.C. voltage 
is required. These rectifiers 
are new, unused and guaran- 
teed. List price is $18.50. 
Wells’ special price, $4.85 
net F.O.B., Chicago. (Min- 


imum order—5.} 


USE COUPON BELOW FOR COMPLETE INFORMATION 


WELLS SALES, INC., 4717-C West Madison St., Chicago 44, Ill. 


Mallory Rectifiers type 3687 at $4.85 each F.O.B. Chicago for which check 
is enclosed. (Minimum order—5) 
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PLUG-IN TEST LAMP 
Tests oy ee 


Used by Radio Men, Electricians, 

Mechanics and "Ex 

Tests continuity, open circui 
ALWAYS YY! PLU 

ANY OUTLET! Only $1.50 

FREE CIRC (Pat. 

HANLAN CO 


le-Shooting 


perimenters. 


0ed McElroy 


World's Largest Manufacturer of 
Wireless Telegraphic Apparatus 


COMPLETE CENTRAL Orricet EQUIPMENT 


McElroy Manufacturing Corp. 


82 Brookline Avenue 


Boston, Massachusetts 


RECORDS 


LATEST & HARD-TO-GET BACK NUMBERS 


Some slightly used and some brand new— 
luebird, Columbia, Okeh, Decca, 
Capitol, etc. Such artists as Glenn Miller, 
Benny Goodman, Harry James, Bing Crosby, 
Frank Sinatra, Gene Autry, Duke Ellington, 
Fats Waller, Guy Lombardo, Andrews Sis- 
ters, Kate Smith, Ink Spots, Mills Bros., etc. 
BIG PROFIT Your opportunity to cash 

in on this new field that 
is sweeping the country. Specify the type of 
music that sells best in your territory such 
as Swing, Sweet Music, Cow-boy, Hill-billy. 
Polkas, Blues, etc. Your price $13.90 per 
100 records, f.o.b. Chicago, 2% off for cash 


with order. All shipments made within 48 
hours. 


Victor, 


4419 Broadway, N-15, Chicage 40, Illinois 
World's Largest Dealers in Used Records 


CHAS. HOODWIN CO. 


ENDORSED 
BY CHAMPIONS 


Skill, speed, accuracy free of nerv- 
ous tension brings big pay. 


The One and Only Candler System 


Nothing else like it. It is the course 
that has made code champions. Will 
help any sincere man gain greater 
speed, accuracy and skill. Learn the 
Candler way. 


Fast, Efficient Operators Needed 


If you need additional speed to be 
classed as an expert, try the Can- 
dler method. It is endorsed by cham- 
pions. It has produced phenomenal 
results with a minimum of effort. 
Why not learn the faster and easier 
way. Get your copy of the Book of 
Facts for Code students, Telegraph 
and Radio Operators. 


CANDLER SYSTEM CO. 


P. O. Box 928, Dept. 2-G, Denver (1), Colo. 


Champion Endorses 
CANDLER SYSTEM 


T. RR. McElroy, Official 
Radiotelegraph Operator 
world with a_ speed of 
w.p.m., claims his success 


Champion 
of the 


to the Candier System. 


OIL, PAPER and 


ELECTROLYTIC 


Illinois 


CONDENSER COMPANY 


1616 N. THROOP ST. 
CHICAGO 22, ILL. 
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8:30 a.m. At8:30 a.m. had male chorus 


| followed by church chimes and a | 


“new” announcer stated, “You are lis- 
tening to Netherlands PCJ, the Happy 
Station of a Friendly Nation,” and 
from that time to 9:30 a.m., PCJ’s 
Happy Station Program with Eddie 
Startz as m.c. was relayed. Radio Ba- 
likpapan’s signal built up to a 
“strong”; Paul writes, “I cannot con- 
ceive that they use only 125 watts.” At 
9:30 a.m. there was a short pause, and 
at 9:35 a.m. a woman sang “Goodnight, 
Wherever You Are.” (Incidentally, 
during the last 15-minutes of PCJ’s 
Happy Station Program while Eddie 
Startz was acknowledging communica- 
tions from various parts of the world, 
he sent thanks to your editors of Ra- 


| plo News for the article about PCJ 


which appeared in the March issue of 
ISW. Paul comments, “Your name was 
broadcast from Holland, picked up in 
Borneo, and rebroadcast to me here 
in California. ‘Ain’t’ radio wonder- 
ful? I see no reason why you cannot 
bring in Borneo there in the East, 
since their signal was actually strong 
during the relay. You should catch at 
least the opening of the relay of PCJ 
at 8:30 a.m. EST.’’) 

Although not listed in official sched- 
ules for English news at 7:30 a.m., the 
9.63 transmitter of All India Radio, 
Delhi, is being heard with fine level 
here in the East with such a newscast 
at that time. (The 9.67 frequency is 
scheduled, but is not heard here.) 

A late flash indicates that Radio 
Australia may soon replace VLCS9, 
17.84, with VLC4, 15.315, Shepparton, 
in the 6:40-8:50 p.m. transmission to 
Eastern North America; VLC4 was 
used last summer with great success. 

Radio Vienna, 12.200/12.210, Aus- 
tria, is good evenings again and is 
also heard early mornings to 2:15 a.m. 
sign-off. 

Brussels, 7.300, reported testing re- 
cently to Latin America for a few days 


around 5-5:30 p.m.; not reported since. 


Sofia on 7.410 has English at 4:10- 
4:20 p.m. on this channel, according to 
officials of the station; has not been 
heard yet, may be a misprint by the 
authorities, but is worth tuning for. 
Radio Rodina (listed in schedules as 
9.345), Sofia, is reported back on 9.330, 
heard well nights, and 2:15-3:40 p.m. 
sign-off; has French, 3:20-3:30 p.m., 
English news, 3:30-3:40 p.m.; an- 
nounces as Radio Sofia of the Bul- 
garian Broadcasting System, and asks 
for reports. 

Rangoon, Burma, schedules have re- 


| cently been advanced one hour, mak- 
| ing those of Radio Rangoon, 11.85, 10- 


| 10:30 p.m., 


| nal 
, 
| cently at 1:15 a.m. with woman and | 


2:15-2:45, 8:30-10 a.m., 
Sunday, 9:30-11 a.m. only; news at 
2:30, 8:45, 9:55, 10 a.m. 

XMHA, 11.860, Shanghai, is_ re- 
ported back on the air at 5:45 a.m. as 
“Your Armed Forces Radio in Shang- 
hai.” 


SUV, 10.055, Cairo, is heard relay- | 


ing news correspondents some after- 
noons around 4:20-4:30 p.m.; poor sig- 
A station heard in French re- 


ATTENTION 
DEALERS & RADIO MEQ 


* Changerak _ 


HERE AT LAST—JUST WHAT Yoy NEED 
MAKES RECORD CHANGER REpaip 


SIMPLE, FAST, & LABOR SAVING 


F.O.B. Los Angeles © Shipping Wt. 7 Lbs. 


D-61 Constant Velocity Frequency 
Record with Data Sheet $480 


Net 
T-305 Throat Microphone Complete 
with 6 Ft. Ext'n Cord & $435 


Plug Net 
Send Us Your Name & Address 
for Monthly Bulletin 


RADIO EQUIPMENT 
DISTRIBUTORS 


709 S. Main St. 


LOS ANGELES 14, CALIF. 
Phone Trinity 8068 


* Pat. Applied For 


e COMPLETE NEW LINE 


“Way out front” with the 
most outstanding line of anten- 
nas. Besides critical engineering, 
Camco Antennas are also ‘Easy 
to look at” because they are 
superbly designed in true mod- 
ern taste. 


An antenna for every type of 
installation . .. and all have this 
in common—rattle proof, Admir- 
alty brass, rustproof, smart 
styling and handsomely 
packaged. 

Multi-colored dealer sales 
display helps sell Camco an- 
tennas. Write for complete 
line and prices. 


| 
| 
# - ; 
‘ 

a “CINCO 


CAMBURN, Inc. 


92-40 57th St. | Woodside, N. Y. 
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calling New York is believed to 


n . 
mve been SUZ, 13.820, Cairo. 


A late tip confirms that Radio 
Athens, 7.295, Greece, now signs off at 
3:30 p.m. 

Swedish correspondents report 
HAT4, 9.125, Budapest, Hungary, has 
returned to the air, heard signing off 
at 7:40 a.m. after English news period. 
In the East, it is reported still heard 
evenings in C.W. 

Radio Milan, 11.805, Italy, is heard 
from 3:45 p.m. to 7:30 p.m. sign-off; 
status of the 9.630 station is not 
known. 

West Coast listeners report a new 
Tokyo station on 9.680, comes on at 
9:30 a.m. with theme sounding like 
“Kimagayo”; may be in parallel with 
7.275 and 7.285. 

A station heard in Hawaii on 5.780 
in French and English, 9:15-9:30 a.m. 
is believed to be Port Louis, Mauritius. 

A station on 13.710 is reported from 
Australia as believed to be Moratai; 
heard at 8:30 and 11 a.m. 

The stations of Sharq El Adna, Jaf- 
fa, Palestine, on 6.135, 6.710, 6.790, 
want reception reports, will verify. 

Madrid on 14.950, has been heard 
contacting New York for network 
pickups at 1 p.m. 

Saba, 9.046, St. Martin, St. Eustatuis, 
Netherlands West Indies, reported 
with tests at 8:20-9:30 a.m. and 1 p.m., 
and on 11.900, verified report of an 


Eastern DXer recently; airmail letter | 


in English was received from C. Peter- 
son, Landsradio en Telefoondienst. 
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Nothing we can say about overwhelm- 
ingly popular "VOMAX" equals what its 
competent buyers say: 

“Will increase your profits . . 
ing every type of receiver voltage. ‘VO- 
MAX speeds work to give you more 
profit." That's mighty sound advice from 
such experienced distributors as R. G. Sceli 
& Co., Hartford, Conn., Welch Radio Sup- 
ply of St. Petersburg, Florida, Radio Prod- 
ucts Sales Co., Denver, Colorado. 

“Only with 'VOMAX' can you measure 
every type of voltage in receiver servicing 

- no other instrument gives you this ex- 
clusive advantage.’ So say Arrowhead 
Radio & Television Supply Co., San Ber- 
nardino, Calif., Northwest Radio, Duluth, 
Minn., Continental Sales Co., Newark, 
N. J. 

“All those vital measurements you've 
never been able to make before . . . you 
can now directly measure r.f., i.f., a.f., a.c. 

. visual dynamic signal tracing on 
operating receivers."' So state Universal 
Radio Supply Co., Louisville, Ky., Radio 
Parts Co., Milwaukee, Wis., Ware Radio 
Supply Co., Brockton, Mass., Evans Radio, 
Concord, N. H. 

“Instantly acclaimed as the standard of 
comparison . . . carrying our highest rec- 
ommendation."' What more can you ask 
. .. when it comes from Stan-Burn Radio 
& Electronics Co., New York and Brook- 
lyn, Carolina Radio Equipment Co., Ra- 
leigh, N. C., Metropolitan Electronics and 
Instruments Co., New York, Harvey Radio 
Co., New York, N. Y. 

“Value far above $59.85 cost .. . 
quality of parts, 
give-away price," carries conviction when 
Mattson's of Richmond, Va., say it. 

These and over 500 more SILVER jobbers 
can supply your 'VOMAX" promptly—the 
instrument the factory recommends to all 
BENDIX RADIO distributors and dealers— 
the instrument the authorities use. 
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superb 
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Send postcard for free catalog of measurement 
communication equipment. 


OVER 35 YEARS OF RADIO ENGINEERING ACHIEVEMENT 


WE Mlanac Sthoer Compoany 


me 6mm OSTRGET, 
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BUFFALO’S LEADING 
SUPPLY HOUSE 


In the BUFFALO Area 
see DYMAC INC. for your 
radio and electronic parts and 
equipment 


YUL INC. 


2329-31 Main Street, Buffalo 14, N. Y. 


BE YOUR OWN BOSS OPERATE 


YOUR OWN PROFITABLE BUSINESS 


woustaa AP PLTANCES 


SERVICE—-REPAIR—INSTALLATION 


NLY shop training course of its kind. Gives you 

actual shop training on washing machines, man- 
glers, heat control systems, water heaters, toasters, 
vacuum sweepers. etc., ete Work on actual ma- 
chines under trained instructors. Low tuition. Old 
established school. Most complete training course of 
its kind Investigate this opportunity—its money- 
making possibilities and the need for trained men. 
Write today for details. No obligation. Veterans 
ask for GI plan. Act now! 


APPLIANCE TRAINING SCHOOL— Dept. 55 
Division of Commercial Trades Institute 
6312 N. Broadway Chicago 40, tit. 
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( The ROBERTS 
TUBE and CIRCUIT 
ANALYZER 


WITH the aid of a new patented 
SWITCH, World Rights, we are able to 
offer the Radio Engineer and repair men 
an analyzer that locates faults in Radio 
and like apparatus and tests tubes at the 
same time. 

Our company alone holds this patent and 
no other firm will be manufacturing them. 
It is the COMPLETE ANALYZER, easily 
carried, overall size being 12”x12"x7” in 
a handsome box with leather handle, 
approx. weight some 8!/2 Ibs. It is com- 
plete with the necessary adaptors you 
require, some nine being stowed away 
in the lid of the analyzer, ready wired 
in their respective sockets, and plugs. 

It has two good calibrated meters that 
give you instantaneous accurate read- 
ings whether you are testing the tubes 
or the circuit, simple to use and the 
greatest time saver ever offered in radio 
repairs. 

The ANALYZER can be used for outside 
tests as a volts-ohms-milliamp meter and 
volts up to 500 A/C & D/C be read, 
this range can be increased by the in- 
sertion of suitable series resistors across 
the switch. 

We have left enough space for the re- 
pair man to carry a set of tubes and 
spare tools he might require on an out- 
side job, in the lid. 

Write us today for bulletin giving com- 
plete details to... 


JOHN AMBLER 
\_ 330 6th Ave., Verdun. P. Q., Canada Py 


7 Days 
Free Examination 


Modutation~Television, etc. 
nside RadioInformation forall 


Servicemen— Aircraft Pilots, 
Students. AUDELS RADIO- 
MANS GUIDE contains 
772 Pages, 400 x 
is complete—gives Authentic 
Principles & Practices in Con- 
struction, Operation, Service 
& Repairs. Covers clearly and 
concisely Radio fundamentals 
—Ohm's Law— Physics of 
sound as related to radio sci- 
ence— Measuring instruments 
—Power ay Resistors— 
Inductors — Condensers — 
Transformers and examples— 
Broadcasting stations— io 
Telephony — Receivers— Diagrams 
—Construction—Control systems— 
Loud speakers — Antenna systems 
— Auto Radio— Phonograph pickups— Public Ad- 
dress Systems—Aircraft & Marine Radio— Radio 
C p —Aut tic Radio Alarms— 
| Short Wave—Coil Calculations—Testing—Cathode 


RADIOMANS GUID 


ray oscillographs—Static Elimination— Trouble 
Pointers—Underwriter's standards— Units and 
tables— uency Modulation— REVIEW QUES- 
TIONS & SWERS. Ready Reference Index. 


$ COMPLETE e PAY ONLY $1 A MO. 
Get this I information in handy 

form for yourself—Fill in and 
_—<—_——-— MAIL COUPON TODAY? oe = = 


1 AUDEL Publishers, 49 W; 23rd St. N.Y. 


Malt A ex. 
nation. f 0. K., | will send $1 in 7 days; then remit 


§ $1 monthly unti$4 is twill return it. 
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ne a Re + 
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INDUST 


L. K. ALEXANDER has been appointed 
| manager of the Ken-Rad Division of 


Electric 
Elec- 
tronics Department 
with headquarters 
in Owensboro, Ky. 
In his new posi- 
tion, Mr. Alexander 
will be in charge of 
operations of 
the G.E. Ken-Rad 
plants at Owensboro and Huntingburg, 
Ind., and will also be responsible for 


* 


| the management of the government- 


Communication En- 
| gineering Depart- 


owned G.E. plants at Bowling Green, 
Ky., and Tell City, Ind. 

Mr. Alexander has been associated 

with General Electric since 1933. 

* + . 
L. E. OSBORNE has recently been named 
senior operating vice-president of the 
Westinghouse Electric Corporation. 

Mr. Osborne joined Westinghouse at 
the age of 16 as a clerk in the tool 
room of the East Pittsburgh Works 
from which post he advanced steadily 
until just before Pearl Harbor he be- 
came manager of the Steam Division. 
His latest promotion is a culmination 
of 36 years’ service to Westinghouse. 

* * * 
ILLINOIS CONDENSER COMPANY which 
was formerly located at 1160 North 
Howe Street, in Chicago, has recently 
moved their offices and plant to a new 
building located at 1616 North Throop 
Street, Chicago 22, Illinois. 

The company manufactures a line 
of oil, paper and electrolytic capaci- 
tors. 

7 * * 
J. ERNEST SMITH has joined Raytheon 
Manufacturing Company as head of 
the Microwave 


ment. 

During the past 
12 years Mr. Smith 
was associated with 
Radio Corporation 
of America, work- 
ing up from student 
engineer to research division head of 
RCA Laboratories. He is a graduate 
of Jamestown College, and holds a de- 
gree of Master of Electrical Engineer- 


| ing from Polytechnic Institute of 


Brooklyn. 

Mr. Smith is the author of “Simpli- 
fied Filter Design” and has been 
granted numerous patents on modula- 
tion systems, radio relay control sys- 


| tems, frequency modulation systems, 


| 


etc. 
Raytheon is now operating an ex- 
perimental microwave communication 


RY 


circuit between New York and Boston 
as the first link of the company’s sys. 
tem. 

. * > 
E. RALPH HAINES, assistant Manager 
of Distributor Sales for the Raytheon 
Manufacturing Company of Newton 
Massachusetts, has resigned his pogi. 
tion with the company. 

Mr. Haines started with Raytheon 
in 1935 in their Midwest territory. Ip 
1941 he became assistant manager of 
Distributor Sales. During the war he 
handled contact on bids, contracts and 
negotiations with the Army and Naw 
He also represented the company op 
the Radio Tube Advisory Committe 
of the WPB. 

The future plans of Mr. Haines have 
not been announced. 

> et +. 
R. M. COBURN has been named sale 
manager of Panoramic Radio Corpo- 
ration of New York. 

Mr. Coburn, re- 
cently resigned 
from the National { 
Association of Man- 1 
ufacturers where he 
was engaged in 
marketing research 
was formerly gen- 
eral sales manager 


-a 


a 


ef National Union Radio Corporation, 
He also spent several years as Pro- 
fessional Marketing Consultant. 
Mr. Coburn’s experience in the field 
of radio and electronics dates back to 
World War I when he was a Radio Op- 


erator in U. S. Naval Aviation. In the 
early 1920’s he operated his own retail 
radio store, later becoming district 
manager for Kolster Radio. 
* * * 

THE SIGNAL LEAGUE, a civilian associ- 
ation of wartime communications off- 
cers and manufacturers was recently 
organized in Chicago. The League was 
established to encourage postwar ap 
plication of wartime research, devel- 
opment and training in communica 
tions. 

Major General James A. Code, Jr. 
(ret.), wartime assistant Chief Signal 
Officer of the army and now vice-pret 
ident of Automatic Electric Company 
was elected chairman of the Board o 
Governors; William J. Halligan, pres 
ident of Hallicrafters Company Was 
chosen president of the League; S. 1 
Neiman, wartime director of public 
relations for the Signal Corps in the 
Chicago area was elected executivt 
secretary. The following men wet 
named to the Board of Governors; E+ 
ward W. Shepherd, Philco Corpore 
tion; Jerome J. Kahn, Standard Tran 
former Corporation; Leslie F. Mutet, 
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r-Radio Industries of Chicago, 
Inc; Frank J. O’Brien, Galvin Mfg. 
Co.; Oliver Read, Rapio News, U. A. 
Sanabria, American Television Labo- 
ratories, and Horace M. Carleton, £. 
B. Mathewson Company. 

The Signal League has established 
peadquarters in the One North La- 
Salle Building as an Illinois not-for- 
profit corporation. The League took 
over quarters formerly occupied by the 
Signal Corps’ Commanding General of 
the Sixth Corps area during the war. 
In a ceremony formally closing the 
Signal Corps offices, the Corps banners 
which had been presented by members 
of the industry during the war were 
turned over to the City of Chicago. 
The Mayor's Office, represented by 
Fred V. Maguire, in turn gave the in- 
signia to Mr. Halligan to be placed in 
the Signal League archives as a me- 
mento of Chicago’s contribution to 
wartime electronics production. 

The League’s charter permits manu- 
facturers who made “a significant con- 
tribution” to production for the Armed 
Forces, civilians who contributed time, 
services or support to the communi- 
cations branches and former members 
of the Armed Forces who contributed 
leadership or helped expedite produc- 
tion to be admitted as members. 

* * 7. 
TRAV-LER KARENOLA RADIO & TELEVI- 
SION CORPORATION of Chicago has 
announced a change in the corporate 
name to Trav-Ler Radio Corporation. 

This move was designed to stream- 


line identification of the ‘company’s 
products. The products and manage- 
ment of the company remain the same. 
The firm’s general offices are located 
at 571 W. Jackson Boulevard, Chicago 


6, Illinois. 
. - = 


FRITZ FRANKE, former chief engineer 
in charge of research and design, has 
been promoted to 
the post of assist- 
ant sales manager 
of Hallicrafters 
Company of Chi- 
cago. 

Mr. Franke joined 
Hallicrafters in 1940 
and was one of the 
original group of 
engineers who produced the SCR-299, 
army mobile communications unit. He 
previously operated his own airline 
ground equipment and special elec- 
tronic devices business. 

Mr. Franke is a member of the In- 
stitute of Radio Engineers; chairman 
of the marine section, transmitter di- 
vision of the Radio Manufacturers As- 
sociation; and a member of the Illinois 
Ham Club. 


* * * 


C. MURRAY LEEDS, formerly associated 
with Thomas A. Edison, Inc., and the 
Wright Aeronautical Corporation, has 
joined the staff of the Mobile Commu- 
nications Division of the Farnsworth 
Television and Radio Corporation. 
Mr. Leeds served as test equipment 


design engineer for the Wright organi- 
zation until his entry into the Navy 
as a Lt. (jg.). He was released from 
service as a lieutenant on March 1s‘ 
of this year after 26 months’ service. 

While in service, he was assigned to 
the Electronic Division of the Bureau 
of Ships and was later transferred to 
the Marine Corps radio section where 
he was placed in charge of the design 
of mobile radio equipment used by the 
Marines. 

> . * 


METROPOLITAN ELECTRONIC AND IN- 
STRUMENT COMPANY has announced 
the removal of their firm from 258 
Broadway to 6 Murray Street, New 
York 7, New York. 

The company produces a line of tube 
testers, pocket model V-O-Ms, multi- 
testers, vacuum tube voltmeters, tube 
and set testers, etc. 


* * * 


L. HARRISS ROBINSON has resigned his 
commission as major in the Army to 
accept a position as radio communica- 
tions engineer for the Galvin Mfg. 
Corporation. 

Mr. Robinson received his B.S. de- 
gree in electrical engineering from the 
University of Illinois in 1941 and prior 
to the war worked for Stewart-Warner 
Corporation and the Texas Company. 

When called to active service by the 
Signal Corps on July 1, 1941, he was 
the second radio engineer assigned to 
radar work in the Hawaiian Islands. 
He was later made Acting Signal Offi- 


_ 


TWO MORE 
STUPENDOUS 
BARGAINS IN 
SURPLUS RADIO 
NOW AVAILABLE! 


In line with our past policy of being “The first 
with the best for the least,”” we announce two 
more of our bargains in government surplus elec- 
tronic equipment. These two were procured after 
a careful survey of many different types of equip- 
ment available, and selected on the basis of their 
ease of adaptability to civilian use, for their con- 
ventional design, and most of all, to avail our 
customers of the greatest saving in dollars and 
cents that is possible 

The first is the famous BC-654 transmitter and 
receiver, also known as the SCR-284A. This set 
consists of a 7-tube superhet receiver, and a 25 
Watt transmitter, constructed on separate chassis, 
and mounted together in one cabinet. Designed 
especially tor semi-portable and vehicular opera- 
tion, Weighing 45 Ilbs., and operating on phone or 
CW from 3760 to 5825 Ke, this set is a “‘Nat- 
ural” for amateur use, for aircraft, marine, po 
lice, as well as for experimental and instructional 
Purposes Due to its construction, it is very easy 
to adapt this equipment to operate on other fre- 
quenvies 


The receiver employs an RF stage, a mixer-os- 
cillator stage, two 455 Ke. IF stages, a second de- 
tector, and two stages of audio amplifi-ation. 
Also featured are AVC, a beat frequency oscil- 
lator, and a high-ratio geared vernier dia) drive. 
Due to the low drain tubes employed, the re- 
ceiver operates from small portable batteries (1'¢V 
and 90V) A small electronic supply may be 
used, and operated from 110V, or 6 or 12 volts 
DC. Either a speaker or headphones may be used 
in the output circuit. 

The transmitter consists of a stable, thermal- 
compensated electron-coupled oscillator, a buffer, 


BUFFALO RADIO SUPPLY 


219-221 GENESEE ST., DEPT. 6N, BUFFALO 3, N. Y. 


and a pair of 307-A or RK-75 class “Cc” 


power 
amplifiers. Two more tubes comprise a modulator 
and a 200 KC erystal calibrator circuit This 


calibrator insures crystal accuracy in transmitter 
oscillator setting. A built-in afttenna tuning cir- 
cult, including a thermo-couple KR.F. ammeter 
matches the transmitter to a wide range of an- 
tenna lengths. The transmitter requires 6 or 12V 
filament voltage, 45 volts bias, and 500V plate 
supply These voltages may be obtained from a 
110V power supply, or from the dynamotor de 
scribed below, 


These sets have been slightly used, but outside 
of slightly scratched cases, are in “‘like new" 
condition, both electrically and mechanically. 
Each set includes circuit diagrams, instructions, 
crystal, and a complete set of 13 tubes 


Also available is a dynamotor unit (PE-103) 
which was designed especially for this equipment. 
This unit operates trom 6 or 12V D.C., and de 
livers 500V Dc at 160 MA Its base contains 
filters, circuit-breakers, switches, and relays nec 
essary for operation, and is supplied complete 
with cable 

The price of the complete set is $39.95 A 
dynamotor, if desired, is $19.95. Both units pur- 
chased together, $54.95 


ur other special is one of particular interest to 
those who are working on Ultra-High frequencies. 
This is a l4-tube receiver, operating from 157 to 
212) Megacycles All controls and illuminated 
tuning dials are on the front panel. Dimensions 
are 15xli%ex", and shipping weight is 75 Ibs 

This tine piece of equipment, which is com- 
plete except for phones or cer, plugs right 
into any 11OV 60 Cyele line, has 2 RF stages, a 
006 first detector, a 635 oscillator, FIVE IF 
using 6ACT’s and 6ABT7's, second de- 
tector, two audio stages and a 6E5 tuning indi- 
cator This receiver is typical of the kind of 
equipment recently used to receive reflected radar 
signals from the moon, and undoubtedly is far 
more sensitive than any set used by anyone not 
previously engaged in similar work Government 
cost was almost $700. While our limited quan- 
tity lasts, your cost for this super bargain, com 
plete with tubes, is $50.95 


RECORD CHANGERS, l110V 60 cy With 
crystal pickup This modern two-post changer 
plays twelve 10 or 12 inch records INTERMIXED! 

The only changer on the market with this fea- 
ture, in its price range Now specially priced at 
22.50. 


10% Deposit must accompany all C.O0.D. orders. 
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Cat. 
No. Quantity Description rice 
1001 100 14 Watt Resistors, All Insulated $2. 98 
1002 00 I Watt Resistors, All Insulated. 3.98 
1003 100 1 Watt Resistors, All Insulated... 4.45 
1004 50 2 Watt Resistors, All Insulated.. 3.98 
1005 10 Wire Wound Resistors Asst’d 
Watts Abbe AEs 068680 08 8 & -98 
1006 50 200 olt P: aper Condensers. ::: 2.48 
1007 50 400 York Paper Condensers.... 3.49 
1008 50 600 Volt Paper Condensers.... 4.25 
1009 50 Mica Condensers .......++++5 -98 
1010 20 Dry Electrolytic Filter Condensers 6.75 
1011 10 Resistance and Line Cords...... .98 
1012 100 Wafer Sockets ....-++e+see08 50 
1013 100 Plastic and Ceramic Sockets.... 8.50 
1014 10 25 wee Rolls Hookup Wire— 
Asst'd Colors . coos 3.98 
1015 10 50 Ft. Rolls Hookup ‘Wire— 
Bee Capes oo ccceccosees 3.25 
1016 10 100 Ft. Rolls Hookup Wire— 
Amat G GaNGGS «cc cccccsvese 6.75 
1017 10 Veruene and Tone Controis—No 
Bwitenss .ccccsceses ses Bae 
1018 50 Larve ‘Bakelite Knobs Push On.: 6.50 
1019 50 Large Bakelite Knobs Set Screw. 7.85 
1020 50 Small and Medium Knobs Push On 3.50 
1021 50 Small and Medium Knobs Set 3.75 
1022 10u Small Bar Knobs ........-e0¢ 5.50 
1023 100 Larwe Bar Knobs. ........2s0¢ 6.75 
1024 100 ft. Spaghetti and_ Vinylite.......+-+ 98 
1025 50 Padders and Trimmers.......«- 1.45 
1026 10 Coils LF.. R.F. Ant. and Osc. 3.98 
1027 50 Pilot Lamps .......... pt 2.49 
1028 20 Toggle and Slide Switche .98 
1029 20 Wafer and Ceramic Band Swite hes 3.98 
1030 20 Auto Generator Condensers... .98 
1031 20 Auto Suppressors . 2.98 
1032 25 Electrical Wiring Devices, “Pp lugs, 
Caps, Bases, Heater Plugs. etc. 2.75 
1033 50 Electrical. Wiring Devices, Plugs, 
caps. Bases, Elements, Fuses, ee 
ELECTRICAL. APPLIANCES AND PARTS 
Double Burner Electric St 

Streamlined .....+2..+++es-% ore $ 7.00 $ 5.95 
Electric Broiler Deluxe type... 17.45 12.50 
Fluorescent oe sk Lamp, Brown, 

Blue or Rus cooee GPA 33.06 7.75 
Fluorescent Kite hen Unit. OPA 10.80 6.75 
Electric Phonograph ..OPA 48.50 39.95 
Replacement Stove Element 660 W........ 12 
Re} ment Electric Iron Element 550 W. 55 
Replacement Toaster Element........+.+++ -75 
Elec erie Iron Cord Set, Bakelite Plug ceeecce .45 
Electric Iron Cord Set. Switch Plug........ .89 
8 ft. Extension Cord with Cube Top ecccece 45 
6 ft. ee ey OOPS. cn cccecaces 21 

SEND TONE COMPLETE RADIO AND 
ELECTRICAL LIST 
Terms: 25° deposit required with order, Balance 
C.0.D. Merchandise ~ a pares if full re- 
mittance accompanies ord 
303 West 42nd Street 
New York (18), N. Y. 


TELEVISION ! 


Prepare now for a fascinating new profession. 

Television Center on the shores of beautiful m . 
Michigan, you will train under top television engi- 
neers using up-to-the-minute commercial equipment. 


Every phase of Television is thoroughly covered— 
studio, control room, transmitter and receiver. Highly 
developed techniques through wartime training of 


thousands of Signal Corps men assure rapid advance. 

New classes are forming 
every week. Don’t wait! The 
best time to start your 
training is right now! 


Government 
Approved 
for G.I. Training 


AMERICAN 
TELEVISION 
INSTITUTE 


433 E. Erie Street 
Chicago 11, Ill. 


MA/L THE COUPON TODAY 


AMERICAN TELEVISION INSTITUTE 
Division of American Television Laboratories, 
433 €. Erie Street, 

Chicago 11, 


| 
| 
| 
Please send me free information regarding Tele- | 
1 
| 
| 


tilinois, 
vision Training. 


NAME ....e+-. 
ADDRESS 


| city a STATE 


cer of the 8th Army Area Command in 
the Philippines, with the rank of ma- 
jor. 

Mr. Robinson will work as an engi- 
neering consultant for Motorola two- 
way radiotelephone communication 
systems. 

x . > 
KARL KRAMER has been transferred 
from the engineering to the sales de- 
partment of Jensen 
Radio Manufactur- 
ing Company where 
he will now serve as 
Technical Service 
Engineer for the 
company’s line of 
acoustic equipment. 

Mr. Kramer 
joined the Jensen 
company in 1935 and has served since 
that time as senior development engi- 
neer and applications engineer. In this 
capacity he was responsible for all di- 
rect-radiator loud speaker develop- 
ment and for the design and develop- 
ment of enclosures. 

Mr. Kramer is a senior member of 
the I.R.E. and a member of the execu- 
tive committee of the Chicago Section. 
He is also a member of the Acoustic 
Society of America and the Radio En- 
gineers Club of Chicago. 


* * * 


ELECTRONIC CORPORATION OF AMER- 
ICA has moved all manufacturing and 
sales operations to the company’s new 
plant at 170 53rd Street, Brooklyn, 
New York. 

The company, which manufactures 
a complete line of radio receivers, for- 
merly was located at 45 West 18th 
Street, New York 11, New York. 


PIERRE BOUCHERON has been named 
general manager of the broadcast di- 
vision of Farns- 
worth Television 
and Radio Corpora- 
tion and placed in 
charge of Station 
WGLat Fort Wayne, 
Indiana. 

Mr. Boucheron’s 
duties will entail 
the management of 
Farnsworth’s Fort Wayne AM station, 
WGL, as well as a proposed FM sta- 
tion, if the license now pending is 
granted by the FCC. By late spring it 
is anticipated that he will be operating 
Fort Wayne's first television station 
to which the experimental call letters 
W9XFT have been assigned. 

Mr. Boucheron began his radio ac- 
tivities in 1912 as a wireless operator 
with the Marconi Wireless Telegraph 
Company. In 1917 he enlisted in the 
Navy and after World War I he served 
as managing editor of Rapio News 
until 1920, at which time he became 
associated with Radio Corporation of 
America. 

He joined Farnsworth Corporation 
in 1939 as General Sales Manager. He 
served as a Captain in the Navy dur- 


ing World War II and performed many | 


important communications tasks over- 


Because it has a stable bridge circuit 
type vacuum tube meter for 
measuring AC-DC voltages 
and ohms by electronic means 

Because it is hand calibrated. 

Because it has hand calibrated mul- 
tiplier resistors. 

Because we have the “‘know how” ob- 
tained from years of war pro- 
duction 

Measures DC volts up to 600 with con- 


stant input resistance of 11 megohms. Re- 
sistor in the DC probe permits readings in 
signal carrying circuits. Positive or nega- 
tive indications through a reversal switch 
Net price $75.00. 


ELECTRONIC MANUFACTURING CO. 
140 S. Second Street—Harrisburg, Pa. 


Paar 


GH PRICE QUALITY IN THE: 


SPECIAL INTRODUCTORY OFF 


LS3 SPEAKER 


$ 45 
Features 
6” PM Alinco 5 


Waterproofed Cone 

Water Sealed Case 

Handles 10 Watts Audio 

input Jack 

6 Ohm Voice Coit Output or 10,000 Ohms 
Ideal for Public Address Speakers 

Auto Speakers 

Extension Speakers 

4 Mounting Bolts on Back of Cabinet 
Case 8”x8" x42” 

PL68 PLUGS FOR SPEAKER..... ..29¢@ 


Norman Radio Distrib., Inc. 
94-29 Merrick Road Jamaica, 5, N.Y 


Please RUSH me. ..LS3 Speakers. 
Terms © M.O. or Check payment in full. 


O Deposit 20%, Balance C.O.D, 
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seas during the war. He rejoined 
Farnsworth Corporation in July of 


1945. * * * 


gosenT L. WOLFF has been named 
Chief Radio and Electronics Engineer 
for the Centralab, 
Division of Globe- 
Union, Inc., of Mil- 
waukee. 

Mr. Wolff is a 1927 
graduate of the Uni- 
versity of Chicago 
where he _ received 
his bachelor of sci- 
ence degree. Before 
joining Centralab in 1937, Mr. Wolff 
was employed for four years on engi- 
neering development design at the 
Hawthorne plant of Western Electric 
Company and four years on r.f. design 
at Wells-Gardner of Chicago. 

* . . 


w. H. McKNEW has been named service 
manager of the Westinghouse Home 
Radio Division, with headquarters in 
Sunbury, Pennsylvania. 

Mr. McKnew, a lieutenant com- 
mander in the U. S. Naval Reserve, 
recently transferred to inactive status, 
served from 1942 to 1945 as Resident 
Inspector of Naval Material at the 
Westinghouse Industrial Electronics 
and X-ray Divisions in Baltimore. 

He is a graduate of Baltimore Poly- 
technic Institute and studied electrical 
engineering at Johns Hopkins Univer- 
sity. Mr. McKnew was formerly em- 
ployed by Western Electric Company 
where he worked on the development 
of sound movies, and by the General 
Electric Company where he held sev- 
eral sales and engineering positions. 

* - * 


MICHAEL SCOTT who served as a Lieu- 
tenant Commander in the Navy has 
returned to Radio 
Wire Television, 
Inc., of Boston, Mas- 
sachusetts, as vice- 
president and gen- 
eral manager of the 
firm. 

Mr. Scott served 
as Officer-in-Charge 
of the Electronic 
Division of the Navy’s Disposal Ad- 
ministration where he initiated and 
administered policy, procedures and 
operations for the disposal of the 
Navy’s surplus electronic material. 

Before entering the service, Mr. 
Scott served for 18 months as the Re- 
gional Chief of the WPB’s Radio and 
Radar Division. He has been with 
Radio Wire and Television, Inc., since 


1934 and on a leave of absence from | 


the company since 1942. 

* * * 
LESTER R. BELMUTH, an ex-captain in 
the U. S. Army Air Forces, has been 
appointed Sales Representative of the 
Insuline Corporation of America. 

Mr. Belmuth will serve the New 
York, Eastern Pennsylvania and Vir- 
ginia areas. 

He was recently released from the 
Air Corps after four years’ active duty, 
during which he was awarded the Pur- 
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PUR-A-TONE 


Reg. Trade Mark 


DESIGN 


ANTENHAS 


AND 


CONSTRUCTION e. 
A.M. — F.M. — TELEVISION Wp 


for AUTOS-HOMES- MARINE 


Brach Pur-a-tone Antennas have long been recognized as 
the standard by which all others are judged. They're a 
byword for Quality and a buy-word for Satisfaction. Please 
your customers and increase your profits—ask your distribu- 


tor for BRACH ANTENNAS. 


Special-purpose transmitting antennas designed for volume 
production to your specifications. Collapsible — sectional 


—direction-finding —- radar — and coaxial type. 
Consult us on your needs. 


sizes, lengths and materials 


L.5. BRACH MFG. CORP. ‘: 


200 CENTRAL AVENUE NEWARK, N. J. 


All 


WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES. 


d 


| Y.M.C.A. TRADE & TECHNICAL SCHOOLS | 


7 W. 64th Street 


RADIO COURSES 
@ RADIO OPERATING © CODE 
@ RADIO SERVICING — ELECTRONICS 


e@ REFRIGERATION SERVICING 


Personal Counselling Services for Veterans 
Write for Latest Trade & Technical Catalog 


| 


New York City 4 
4 


RADIO BOOKS by mail 


FAST SERVICE: 98% of all orders filled sa 
da ve one 


mit sufficient a 


1420 North Highland Ave., 


as received. ha of the U.S.A.’s 


refund excess. 
Send stamp for catalog 


EDITORS AND ENGINEERS 


Les Angeles 28, Calif. 


WAR SURPLUS RADIO PARTS 


New, top quality, at a fraction of 
original cost 


CONDENSERS—Famous make, Filter, ol! filled, 
rectangular cans— 
1500 VDC 1, mfd., $1.09 ea., 10 for $10.46 
750 VDC 2 wmfd., $1.13 ea., 10 for $10.80 
600 VDC 2.2. mfd., $1.15 ea., 10 for $11.00 
Bath tub type— 
600 VDC .1.1.1 mfd., 63¢ ea., 10 for $6.00 
600 VDC 1, mfd., 59¢ ea., 10 for $5.50 
Tubulars— 
600 VDC .1 mfd. 1500 V test, metal encased, oil 


impregnated, 19¢ ea., 10 for $1.85. 
CRYSTALS—Sylvania type IN2!, high frequency, 
plug-in type receiving crystals (make a fine meter 
rectifier), 98¢ ea, 

JACKS—Signal Corps type JK34A, short phone jack, 
2le ea., 10 for $1.85. 


Shipping extra 
Many other outstanding values—Write for Circular. 


ERIE SUPPLY CO. 
88 Exchange Street Rochester 4, N. Y. 
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OUTSTANDING OFFERINGS OF 
NEW KITS 


PHONO KIT. Consists of AC Phono- 
Motor, Pick up, all parts necessary 
for 3 tube phono Amplifier, including 
Excludes wire, sol- 


5” P.M. speaker. 
der and tubes 

With PA 12 portable leatherette- 
he covered all wood ‘ona. . 
Above $7.95 


KIT #2. Easy-Built 1-tube radio 
Operates on AC, DC or battery cur- 
rent. 

All prices are F.O.B. New York City 


Write for our new catalogue show- 
ing mew test equipment, tubes 
and a large variety of new re- 
placement parts. 

We ship anywhere in the U.S.A 
—promptly! 


RADIO DEALERS 


SUPPLY COMPANY== 


135 LIBERTY ST., NEW YORK 6, N.Y. 


Supreme Publications 


These are the practical radio manuals you need. 
Improve your radio knowledge. Speed up service 
work. Check manuals you want, write name be- 
low, and send this entire ad. as your order. 


MOST-OFTEN-NEEDED DIAGRAM MANUALS 


O 1942. CO iwi, 2 1940, - 1939 © 1926-1938 
Each manual has between 192 Fadio Diagram Manua. 
240 pages. 


Price, only $2 90 


© Radio Servicing Course — Book. 
22 lessons, 224 pages. $2 50 
Biss: Sexll”..ccccce 5 

© Record Players & Recorders. 


A agg 8%xll”, $ { 50 


seen eeeeenee 


0 Practical Radio Mathematics 25c 
© Refrigeration Manual ......$1.00 
© Cyclopedia of Televisi .. 400 


© Practical Radio & Electronics Course, ; 
8 volumes in one, 53 lessons, for Home-Study. .$3.95 


eee eeee ewes 


raceme 2" $2.00 


© How to Modernize Radios for Profit............$1.00 
© Radio Repairing with Available Substitute Parts .29c 
© How to Use Diagrams in Radio Servicing. ........100 


(CD Simplified Radio Servicing 
by Comparison Method 


New, revolutionary different method 
makes radio repairing twice as easy 
Introductory training included. Simple 


repair. No testers needed for most 
jobs. With job-sheets, blue $i 50 
prints, hints, diagrams..... ‘ 


SUPREME PUBLICATIONS, 9S. Kedzie, Chicago 12, ILL. 


Check manuals wanted, send remittance with complete 
advertisement or write order in a letter. Books sent 
postpaid. Money back guaranteed. 


Name: 


PTET eT Ieee rae) 


Address: 
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ple Heart, Distinguished Flying Cross 
and the Air Medal with two clusters. 
He is a graduate of the Ft. Knox En- 
gineering School, the Army Radar 
School and other military technical 
training institutions. 
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A Neon-Electrical 
Phonograph 
(Continued from page 53) 


with volume peaks of great magni- 
tude, and the quality was distorted by 
the resonant frequencies producing 
harmonics. 

This system also had considerable 


| directive effect due to the use of the 


picture suggestions tell you where to | 
look for faults and how to make the | 


exponential speaker, particularly so 
at the high frequency end of the re- 
sponse. 

The size and clumsiness of the tone 
arm, besides detracting from the ap- 
pearance, caused the  reproducer 
needle pressure to be between five 
and ten ounces which is conducive to 
fast record wear and poor reproduc- 
tion. Counter-balancing the tone arm 
was rarely done as the excessive pres- 
sure did produce high output volume. 

During the past few years a well 
known Western phonograph manu- 
facturer has been experimenting with 
the possibility of producing an im- 
proved mechanical reproducer with 
sufficent merit to appeal to the public 
over that of an electrical reproducer 
based on price and reproduction qual- 
ity. That he has succeded has been 
proven by large purchases of this item 
by retailers. 

The Pacific Sound Equipment Com- 
pany under the trade name of Portelec 
is now producing the equipment, with 
either an electric or spring driven 
turntable. The phonograph is sold 
under the name of “Phonocone.” 

The design engineer carefully con- 
sidered all the factors involved. Light 
weight, small size and portability, as 
well as the reproduction quality de- 
manded, determined that no amplify- 
ing or exponential horn could be used. 
If only a tone arm were used there 
would be no volume, and the same 
distortion attended upon the glass 
diaphragm pickup would be present. 
An original idea was needed and it 
was forthcoming. It was thought that 


Old type mechanical reproducer, 


if a small paper speaker cone Wag 
mounted in place of the glass dise, of 
the previously mentioned tone 
that good volume could be attaineg 
without the exponential horn. |p. 
vestigation determined that some vol. 
ume did exist. From here it was, 
logical step to advance to larger qj. 
ameter speaker cones. Further jp. 
vestigation determined that about 4 
five inch diameter speaker cone gaye 
the best results, giving the best vol. 
ume and frequency response, The 
cone sizes tried were from one inch 
to eight inches in diameter. The vol. 
ume increase from a three inch cone 
to a five inch cone was considerable 
Above this size little additional vol. 
ume was noticed. Logically, the lever 
arm from the needle to the cone cen. 
ter was lengthened and shortened and 
it was determined that the length of 
the lever should remain the same 
length as that of the old style me. 
chanical reproducer from which it 
was borrowed. 

It was also determined, by suitable 
investigation, that heavy paper cones 
gave the best low frquency response 
and volume, slightly limiting the high 
frequency response as compared with 
a light weight cone. It was dis- 
covered that the thickness of the 
cone material was extremely impor- 
tant; when making frequency char. 
acteristics checks with a Columbia 
tone record, it was noted besides 
over-all volume changes that this 
thickness caused definite changes in 
the frequency response. The thin 
cones gave a better frequency re 
sponse, so that a compromise was 


Two relatively new types of sound reproducers. 


CIRCULAR BOX ENCLOSING 


SPEAKER CONE 
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made, giving good volume and fair 
frequency response. 

While these experiments were going 
on, it was decided to turn the position 
of the speaker cone from a vertical to 
a horizontal position so as to make a 
more compact and better looking 
model. With the cone turned, facing 
up, it was immediately noticeable that 
a bettcr distribution of sound oc- 
curred in the room. The diameter of 
the box the speaker cone was in was 
increased to about eight inches, form- 
ing a baffle and a small bass reflex 
cabinet which, although not correctly 
proportioned, aided the low frequency 

response considerably. 

As the drawings show quite plainly, 
this assembly can be used with either 
pill and dale recordings or with the 
standard lateral commercial record- 
ings depending upon the way the tone 
head is mounted above the turntable. 
If the pivot plane is in line with the 
record grooves, then the lateral move- 
ment of the needle will pull and push 
on the cone through the lever sys- 
tem. With the pivot plane at right 


angles to the record grooves, the lever | 
system is only capable of responding | 


to a hill and dale motion of the pho- 
nograph needle. At the present time 
the “Phonocone” is being produced 
for use with standard lateral record- 
ings, and is being assembled accord- 
ingly. 

The frequency response of this new 
mechanical system does not approach 
that of an electrically operated re- 
producer, but is still very pleasing to 
the ear and is very competitive to the 
electric reproducer in the low price 
field. 

The needle pressure of this system 
is under three ounces and it has been 
determined that a pressure of one and 
one-half ounces is quite satisfactory, 
providing full volume and frequency 
response. Rather than add weight to 
the assembly, for counter-balancing 
the pickup arm, a spring was used to 
lower the needle pressure. 

The volume produced by this novel 
reproducer is very good. It compares 
favorably with any standard type 45 
or 6F6 output stage. In a normal 
room the volume is loud, but not 
excessive. Volume control may be 
added by using one of the following 
systems. One method tried consisted 
of closing off all the speaker outlets 
at one time, thus lowering the volume 
in one step and also altering the fre- 
quency response. Of course attempt- 


ing to control the volume by a vari- | 


able area outlet from the speaker 
does not work, due to the well known 
acoustical law that a crack lets 
through as much sound as a large 
hole (for any practical purpose). 


method of possibly controlling the 


volume is by the use of a rubber | 


snubber on the lever arm between the 
pivot and speaker cone. If by the 


| literally takes the place of an oper- 


use of a rotary motion of a knob, the | 


rubber would clamp down on the 
lever, it would dampen the amplitude 
of the Jever and thus lower the vol- 
ume output. This method would un- 
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sf ” ANNOUNCEMENT 


RADIO SERVICEMEN 
AND TECHNICIANS 


EDWARD M. NOLL 


television and radio science writer and engineer, 
Sstructor in television engineering at Temple University, 
mer member Philco radar department, etc. 


wishes to announce the formation of a scholastic 
service organization and laboratory, 


THE READING TELEVISION LABORATORIES, INC. 
offering a twelve months’: CORRESPON DENCE 


course in television service, operation and main- 
tenance for radio servicemen and technicians .. . 
those now possessing a basic knowledge of radio 
equipment and those who are the natural heirs of 
television servicing and repairs. 


Be PREPARED—TELEVISION Is Here! 
Write for a Brochure Today! 


THE READING TELEVISION LABORATORIES, INC. 


1328 Chestnut Street 


Suite 622 
PHILADELPHIA 7, PA. 


TO 


former in- 
for- 


EASY TO LEARN CODE 


It is easy to learn or increase speed 
wilh an instructograph Code tem mer 

affords the quickest and most orac 
tical method yet developed. For be- 
rinners or advanced students 

Available tapes from beginner's 
alphabet to typical messages on al! 
subiects. Speed range 5 to 40 WPM 
Alwavs ready—no QRM. 


ENDORSED BY THOUSANDS! 
The Instructograph Code Tleache: 


ator-instructor and enables anyone to 
learn and master code without fur- 


ul operators 


tave 


with the Instructograph System. 


the code” 


uired 
write today for convenient rental and purchase plans. 


INSTRUCTOGRAPH COMPANY 


4711 SHERIDAN ROAD. CHICAGO 40, ILLINOIS 


@TEST EQUIPMENT— 


SHIPPED FROM STOCK! 


SIMPSON 260-volt-ohm-milliammeter . $33.25 
SIMPSON 240 ‘“‘Hammeter”’......... 26.50 


SIMPSON 305 tube tester........... 
TRIPLETT 2413-tube tester.......... 45.00 


TRIPLETT 2432 signal generator..... 49.75 
RADIO CITY 705-signal generator.... 49.50 
RADIO CITY 802 N tube & set tester. 59.50 
McMURDO-SILVER ‘“‘Vomax” ..... 59.85 
APPROVED R.F. signal generator.... 47.00 


DuMONT 164-E-3” oscilloscope....... 105.00 
Also many, many others available. 
WE ALSO STOCK AMPLIFIERS! 
Amplifiers and c 1 sound t ilabl 


from $29.69 up. Write te us on your specific needs. 
Orders shipped C.0.D. upon receipt of 25% deposit. 


SCENIC RADIO & ELECTRONICS CO. 


53 Park Place New York 7, N. Y, 
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desirably lower the high frequency 
response, but might be suitable be- 
cause of the ease of construction. One 
method now used to control the vol- 
ume to different range levels is the 
use of a loud, medium, or soft play- 
back needle. 

Where pivot point screws are em- 
ployed in the needle to speaker cone 
lever assembly, it is important that 
these screws be taken up snugly with- 
out being tight. Tightness will re- 
duce the volume level while insufficent 
| Snugness will cause considerable rat- 
tle and distortion. It is possible to 
remove the pivot screws and put 
through a pivot bar (by drilling the 
pivot arm) which does away with any 
|adjustments, little side play being 
present because of already close toler- 
ances. 

The lever arm at the start of manu- 
|facturing was secured to the paper 
speaker cone by an extremely small 
machine screw placed through the 
paper cone and screwed into a tapped 
hole on the lever arm. After experi- 
mentation it was found possible to 
merely glue the lever arm to the pa- 
per cone, which speeded up production 
considerably. 

The phonographic device described 
herein was the development of an 
original invention by Robt. G. Metzner. 
Application for this invention is on 
| file at the U. S. Patent Office. 


CUT HOLES 
3/4” TO 31/2" 


Two Meter Transmitter 
(Continued from page 30) 


crease of from 10 to 15 milliamperes 
Generally speaking, it is well not to 
load the antenna too heavily with 
these tubes as they seem to operate 
better and give a better signal with 
fairly light loading. A matched im. 
pedance antenna was used with this 
transmitter and gave very satisfac. 
tory results, but other types may welj 
be employed. Reference to the ARRL. 
handbook here is advised as there are 
many types that may be used and jt 
will be optional with the individual, 

In describing this transmitter ap 
attempt has been made to present an 
outfit which would be suitable for the 
newcomer to the ultra-high frequen. 
cies as well as for the ham who wants 
a compact rig for local phone work 
It has worked well at its present loca: 
tion and R8 and R9 reports are re 
ceived consistently from 15 to 25 miles 
away. Modulation reports are good 
and the quality with a single button 
carbon microphone is fair. It is pos. 
sible to use i.c.w. by merely throw- 
ing S: to its proper position and plug. 
ging a key into J:2. 

All in all, this is an ideal rig for low 
power on the new 2 meter band and 
should appeai to the average ham 


in radio chassis 


Punch cuts through chassis, die supports 
metal to prevent distortion, cap screw 
is turned with wrench to cut clean, 
accurate holes for sockets, plugs, and 
other receptacles. Saves hours of work 
—no reaming, filing or drilling! 4’ to 
3%" sizes. Get complete data now from 
Greenlee Tool Co.. 1886 Columbia Ave.., 
Rockford, Illinois. 


WRITE FOR FREE FOLDER S-119 ® 


a — 
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RCA TRK 90 
TELEVISION 
CABINET with 
11 tube all 
wave radio 
receiver 
slightly used 
complete with 
12” speaker 
Less Television 
Chassis and 
Kinescope 
$199.00 
RCA TELE- 
VISION 
50/60 cycle 
Power Supply 
$90.00 


RCA TELEVISION Magnetic Deflec- 


tion yoke with hardware.......... 19.50 
G.E. TELEVISION Magnetic Focusing 
RC eee ee eee - 9.00 
RCA TELEVISION Switch with 5 An- 

tennae Transformers........- eocee 95-60 
Capacitors .03 mfd 7500 V.w. 
re ipeoneeeee coon 69S GS 
Capacitors .1 mfd 7500 V.w. 

Pi c<conesaweesaneee ecccce 669 eSO 
Capacitors .1 mfd 3500 V.w. 

PUN. ccccccacécccecece coccce 1-80 
Capacitors .02 mfd 2500 V.w. 
EE ree eee -90 


NEW SEALED CATHCDE-RAY TUBES 


RCA 5BP4 $18.00 Dumont 58P1 $15.00 
RCA SAP4 27.50 Philips SCP1 15.00 
RCA 9AP4 62.50 Dumont 5JP4 27.00 
RCA 12AP4 75.00 Dumont ZEP4 29.90 


Send 50¢ for complete catalog including diagrams for 
RCA, G.E., Dumont and Andrea Television Receivers, 
free with order $3.00 and more. 
RCA Parts and Equipment Distributors 
World's First Specialized House in Television 


TELECTRONICS SERVICE AND SUPPLY 


266 West 40th Street, New York 18, N.Y. 


—i- 


who likes a local ragchew. —~- 


NEW RULES GOVERNING 


Scope of operator authority. Amateur op- 
erator licenses are valid only for the 
operation of licensed amateur stations; 
and, on a temporary basis, for the opera- 
tion of experimental stations (except class 
2 stations) in the experimental service 
licensed for operation exclusively on a 
frequency or frequencies above 450 mc. if 
such services are performed without com- 
pensation, direct or indirect, paid or 
promised. 


Renewal of amateur operator license. An 
amateur operator license may be renewed 
upon proper application showing that 
within the last six months of the license 
term the licensee has lawfully operated 
an amateur station or stations licensed by 
the Commission, and has thereby com- 
municated by radio telegraphy with at 
least three other such amateur stations in 
the United States. The applicant shall 
qualify for a new license by examination 
if the requirements of this section are not 
fulfilled. Application for renewal of an 
amateur operator license shall be filed 
not more than 120 days prior to date of 
expiration of such license and not later 
than the date of expiration. 


Examination credit. An applicant for any 
class of amateur privileges will be given 
credit for examination element one if with- 
in five years prior to the receipt of his 
application by the Commission he held a 
radio-telegraph first or second class op- 
erator license. No examination credit for 
other classes of licenses or privileges 
shall be allowed. 


Eligibility for reexamination. An applicant 
who fails examination for amateur op- 


AMATEUR RADIO SERVICE 


. 
erator privileges may not take another 
examination for such privileges within 30 
days, except that this limitation shall not 
apply to an examination for class B op 
erating privileges following an examina 
tion for class C privileges. 


License period. The license for an amateur 
station is valid normally for a period of § 
years from the date of issuance of a 
new, renewed, or modified license. 


Transmission of call signals. When te 
lephony is used, the call of the station 
shall be preceded by the words “this is” 
or the word “from” instead of the letters 
“de,” followed by an announcement of the 
geographical location in which the port 
able or mobile station is being operated. 
When using telephony phonetic aids to 
identify the call of the station may be 
employed. To avoid confusion, however, 
the names of countries or cities shall not 
be used for this purpose. 


Allocation of frequencies. The }and of 
frequencies 420 to 450 mc. is allocated for 
use by amateur stations (and temporarily 
by other services for special air naviga 
tional aids) subject to the limitation of 50 
watts peak antenna power. The band of 
frequencies 235 to 240 mc. is allocated for 
use by amateur stations until January 1, 
1949; the frequency band 220 to 225 me. 
is allocated for use by amateur stations 
beginning January 1, 1949. Amateur sta 
tions may be operated with types AO, 
A-1, A-2, A-3, A-4 and special emission 
for frequency modulation on the frequency 
band 27.185-27.455 mc. (allocated for op 
eration of scientific, industrial and medical 
apparatus). 
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6 Volt D.C. Supply 


| (Continued from page 45) | Mr. Radioman— 


SS ee a ee 


total available sensitivity of the 2050 
For the charger, we use a husky 


. transformer with a 20 volt secondary, 
\ and a large Mallory magnesium-cop- 
‘ per- -sulphide dry-disc bridge rectifier 
i rated at 30 amps. A filter is used, 
- 
8 


consisting of a 1000 x#fd., 25 volt input 
condenser across the rectifier, and a 
choke of .08 ohms resistance. The | 
choke is wound on a core having cross- 

sectional dimensions of 24%” x 1%”. 
Two paralleled windings of 110 turns 


O10 te stam bow wales, the aonerteg _ EMPLOYERS ARE CHOOSEY? 


- action is sufficient to eliminate all : a 
in . ict: ay THIS NEW WORLD OF ELECTRONICS omens CIRE HOME STUDY COURSES COVE 
Sis 
e hum. _ The resistance could have been | exciting opportunities for employment in new ap- THE FIELD OF RADIO-ELECTRONICS 
kept just as low with a single wind- | plications of new electronic developments FM TELEVISION, ULTRA-HIGH FRE 
n- ino of No. 9 wire, but this would have | broadcasting, micro-wave relay systems, television, a a . » ae 
ts Ing ee ° . | mobile communication systems for railroads, auto- QUENCY TECHNIQUES, AM AND FM 
k been awkward on such a core. The | mobiles, busses and trucks—BRAND NEW JOBS 1N BROADCASTING, COMMUNICATIONS 
battery itself is equivalent to a con- | BRAND NEW FIELDS! ENGINEERING—from simple treatment 
° denser of such a value across the out- | WHAT ARE YOUR QUALIFICATIONS FOR THESE of fundamentals, through preparation 
| putoof the filter, that the inclusion of | 20S” ,Taat the Rest question, Practical expe, for FCC commercial radio operators’ 
. another condenser here is a reflection | euticleney of such ae. Practical experience plus eng hone onmeneseser ee eA OS ee 
P » | technical training Is the more desirable answer zy co yrete ph-ieve é i ? 
on |. gellgereaninaeenaed of a battery. employers want these men. treatment of advanced radio-electron- 
> = : 
IS- Most oye a eae, hum | yoUR FIRST STEP TOWARD SUCCESS in this {8 and communication engineering, 
W or hash, but we are unable to know New World of Electronics is your resolution to ac- Choose the course best suited to your 
“ when ours is on without watching a — . — basic wy ~~ he eager oy side needs, and start with the section you 
¥ ° . 0 radio-eiectronics. Ad us cnowledadge o your 
pilot light. Naturally, a choke of low | practical experience and place yourself ABOVE the ®F¢ “ualified to enter. You pay for only 
resistance is of prime importance to competition of the ‘‘average’’ radioman the section or sections you need, 
OW Use the “Pay-as- 
ss 25 amps. at low voltage. LET CIRE TAKE OVER YOUR PERSONAL UP- 
nd * major factor in the success of GRADING PROGRAM! Qualified, competent in- you-go plan” pat- 
am ; . a “ - structors, ample, personalized instructional aids, terned after ethi- 
}- this control unit is the variable a.c. orderly, progressively arranged study assignments cal, educational 


input to the charger nicely handled in recognized, approved technical texts—these are 
- mene ie only -a few of the many superior advantages of 
by a5 amp. variac. Obviously, the ob- | CIRE’s plan of personalized spare-time home study 


jective is to replace only the amount training for professional self-improvement 

of power taken from the battery, and | Graduates of CIRE courses are eligible for the top 
sae ? 74 3 jobs in radio-electronics. Write today for free, de- 

the logical way to do it is to match {irintive booklet, “THIS NEW WORLD OF ELEC. 

the charging current to the load. It | TRONICS HOLDS OPPORTUNITY FOR YOU.” No 

could be done by taps on the trans- | °»l#ation—no salesmen. 

former. but the yl gives a step APPROVED FOR VETERAN TRAINING UNDER concept of home 


: . : “G-I BILL OF RIGHTS.’ study training. 
less variable input. If the charging 


rate is left considerably higher than CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


the load current, no harm results, ex- Contractors to the Canadian Broadcasting Corporation 


practice. These 
features are 
“nique with 
Cleveland Insti- 
tute,and represent 
the best in the 
Modern, post-war 


oa 


7 Successors to 
ssh ligmeaaaaal will turn on and | witson RADIO SCHOOL, Founded 1939 SMITH PRACTICAL RADIO INSTITUTE, Founded 1934 
. RN-6 TERMINAL TOWER, CLEVELAND 13, OHIO 
Note in the diagram that the 6-volt nena: GREENE sinensis eating 
de. feed to the grid circuit of the 2050 | Cleveland Institute of Radio Electronics, RN-6, Terminal Tower, Cleveland 13, Ohio. 
. is tapped-on at the load terminals, Gentlemen: Please send information about your home study courses in Radio Electronics 
2 | | rather than at the battery. This takes | J xaste ...-cccccsesscessessesesvesseeee seccssecee 1 Aesire trating tn... 
¥ advanta » of the dro in the batt ; I have had eaperience in broadcasting O sovets ing O 
3 cable seid the pond battery oe BED + annenesedesenesessesoonosnce eccccecceosce operating O mfg. O CAAQ Army-Navy 0 
’ negews - s . CR yeaa ee Il ame 
: age variation and the drop in the CIEE .nccccceccccecs ey ee ee eee et High School Grad. 0 College 0 War Veteran 0 
, cable are added. In practice, with ZONE...... DEATE, ...000cccccccccscccccsccooesocs I hold a degret im............... 
0 optimum adjustment of the controls, a 
- even a two or three amp. load will | '¢ TT S. 
ft, cause the charger to turn on as soon RAB R] I 4 A OOL AOP 
ot as the load is applied, and turn off 


1N VOUR HAND 


when it is removed. 


= 
Unfortunately, a voltage control 


. For buffing scratched cabinets, metals, 
coo Se Cee Wels aot be very 2608 Ross Ave. corree*hurrs; sanding, otc. First email 
practical with a tube rectifier charger, portable tool and today’s finest— 

unless the filament could be left on Se SS ees Se 

50 while the control unit controlled the | DALLAS 1 TEXAS grave. 25,000 r.p.m. AC oF 

of plate circuit alone. DC. Wt. 12 oz. 

for Our heavy-duty Mallory dry-disc a eee. 


rectifier has been extremely satisfac- tical accessories, $25.00 


post paid 

tory, although it has been used eight -——R A D § o— a ne ° 
“ years without replacement. The am- | cine ge 
0. oe temperature is a prime factor in | RADIO Technician and } ys Comssuntentions a — 
: the life of these rectifiers, so we have | yl BR ey B : 
ion : ’ MONDAY of each th. Day and 1101 W. Monree St, 
cy ours mounted behind a panel, but ex- | ing frst Classes. ni ‘  ateeteeteeteeanenenes 
op besed to the free circulation of air. || AMERICAN RADIO INSTITUTE TOOL OF 
cal We consulted an engineer of a well | 806 West OSs Gh. How Verh SB, &. ¥. 1001 USES 
- known battery company on the ad- | ae AB -_ : 
——— 
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LECTROHM RESISTORS 


completely 
satisfy 


ALWAYS 


ERR 


because— 

1. Resistance wire is silver soldered to solder 
lugs in all Lectrohm Resistors, by special 
process, assuring perfect electrical bond 
under all conditions. 

2. Lectrohm Resistors are designed and made 
by specialty resistor engineers—99% of 
Lectrohm’'s production is resistors. 

3. Every Lectrohm Resistor is an integral unit 
with all parts completely embedded in 
vitreous enamel. 

4. You will find all types and ratings in the 
Lectrohm Line, also power line and R.F. 
Plate Chokes and accessories. 


5. Delivery is prompt. 


Ask for the new Lectrohm Catalog and data book con- 
taining pertinent information on these Resistors and much 
valuable reference information. 


- he z. on 3 Oo sa x - 


5131 West 25th Street, Cicero 50, Illinois 


Division of 
National Lock Washer Co., Newark, N. J. 


MATHEMATICS 
OR RADIO 


AND COMMUNICATION 


by GEORGE F. MAEDEL, A.B., E.E. 


To master the technicalities of radio—to 
read engineering literature intelligently— 
you must have the mathematical ground- 
work covered by these absorbing books 
prepared for home study. Book ‘I (314 pp.) 
covers the algebra, arithmetic, and geom- 
etry: Book II (329 pp.) covers the advanced 
algebra, trigonometry, and complex numbers 
necessary to read technical books and ar- 
ticles on radio. 


MAEDEL PUBLISHING HOUSE 

593 East 38 Street, Brooklyn, New York 

Send me MATHEMATICS FOR RADIO AND 

COMMUNICATION as checked below. I enclose 

= therefor with the understanding that 
may return the book(s) within 5 days in good 

condition and my money will be refunded. 


Room 109 


0 Book I at $3.75 plus 3c postage. 

O) Book II at $4.00 plus 3c postage. 

O Books I and II at $7.75 postage prepaid. 
Foreign and Canadian prices 25¢c per volume higher. 


visability of maintaining a constant 
terminal voltage (disregarding grav- 
ity readings), and also on the ideal 
voltage to maintain. We were in- 
formed that there is no kinder treat- 
ment for a battery than to maintain 
a proper voltage, regardless of some 
radio experts’ opinion on the subject. 
Also, we were somewhat surprised to 
learn that constant terminal voltage 
of 7.2 volts is not necessarily too high 
for “automobile” type batteries. Ex- 
cessive gassing or evaporation seems 
to indicate too high a voltage better 
than any other means. Some special 
batteries purposely have a maximum 
gravity of 1.220, and maximum de- 
sirable terminal voltage of 6.3 volts. 

We settled on 6.6 volts as a good 
average terminal voltage (at the bat- 
tery) usually encountered in the field 
on mobile equipment, and which is 
also satisfactory for keeping the lab- 
oratory battery “new” in its old age. 

We know of nothing more univers- 
ally needed in police radio service- 
labs than a good, constant, standard 
6 volt d.c. supply. You cannot do with- 
out it, if you are going to bench-test 
and preadjust receivers and transmit- 
ters so they are ready for immediate 
installation in the field. This unit has 
proven very satisfactory and worth- 


while. 
—- 


Expander Compressor 
Preamplifier 
(Continued from page 34) 


Depending upon the position of the 
expand-compress switch S,, the paral- 
leled #1 grids are returned either to 
the low end of the #3 grid resistors, 
or to a variable voltage point negative 
with respect to the cathodes. The d.c. 
return for these grids is through one 
unit, Riu, of the ganged expansion- 
compression control. This resistor is 
the load for the a.g.c. rectifier, and is 
shunted by a small condenser, C», in 
order to make the d.c. output approxi- 
mate the peak of the impressed a.c. 
voltage. With the expansion-compres- 
sion control R,,-R.; full off, the rest- 
ing bias on the #1 grids is essentially 
equal to that on the #3 grids. 


A.G.C. Amplifier and Rectifier 


Vie (Fig. 4) is a conventional trans- 
former-coupled amplifier with its con- 
trol grid effectively in parallel with 
the grid of the input phase inverter. 
The output of this amplifier is coupled 
through 7; to the a.c. side of the 1N34 
bridge rectifier X,, X:, X, and X,. The 
input impedance of the bridge with 
the load resistor of 250,000 is approxi- 
mately 170,000, and for all practical 
purposes is purely resistive. This im- 
pedance is sufficiently high so that a 
conventional step-up audio. trans- 
former can be used to work into the 
rectifier, without the former being 
seriously loaded down. The over-all 
rectification efficiency is such that 
with a transformer ratio of 1 to 3.5, 
the d.c. output measures 3.2 volts with 
an input of one volt to the trans- 


act PRECISION ANTENNA 4, 


F-M TELEVISION AMATEUR 
COMPLETELY ADJUSTABLE 


Enjoy the Finest In Radio Recepticg 
nove of Highest Grade Siendiee 


Complete with 5 ft. Aluminum Mast and all 
necessary mounting hardware. Designed for 
complete adjustment to any frequency withig 
the required band. Incorporates a broad. 
band feature ideal for television and FM re. 
ception. Electrically and mechanically su. 
perior to standard fixed type Di-Pole, 
Type 701A (28-44MC) 10 Meter 
BEGRTEE ccccscccccsdccocececess $8.95 
Type 701B (44-88MC) Television 
S Meter AMGOOUP. cc cscccecccces 7.95 
Type 701C (88-148MC) FM 2 
ee $7.45 
(All Prices Less Transmission Line) 
Send for particulars on our Special 2 ang 
10 Meter Adjustable 3 Element Beam. 
immediate Deliveries 
S. C. LABORATORIES, INC. 
20-22 Van Wagenen St., Newark 4, N. J, 
Please send me [] Postpaid; [1 C.0.D. 


Type 0 701A; 0) 701B; OJ 7010 
Name SPSS HHH ESH HE TOSHSES OSES ES ES ESELEES 
AGGreSS ..cccccccccecccccescccccccccccces 
CltY. .ccccccccccccccccccs BAO. .ccccccece 


SPEAKERS RECONED! | 


4”. 1.15 6”. 1.35 10”. 
5”. 1.25 8”. 1.85 12”. 
Pius Transportation 


Prompt Service—Expert Workmanship 


Quality Parts for the Radio Profe:sion 
Central & Broadway DECATUR 47, ILL 


SUPREME QUALITY 


lise 


TRADE-MARK REG. U. S. PAT. OFF. 


ELECTRIC SOLDERING IRONS 


4116 AVALON BLVD., LOS ANGELES, CALIF 


ELECTRICAL TRAINING 


Intensive 8 months’ residence course in fundamentals ¢ 
industrial electrical engineering, including radio, de 
tronics. Prepares for technician, engineering sides. dp 
proved for veteran training. 53rd year. 


ELECTRICAL SCHOOL 
BLISS 7698 Takoma Ave. Asi 


Washington 12, 0, C. 
, v7 

WESTON R. F. METER 
0 to 50 milli-amp. vacuum thermocouple, R. F. me 
ter Weston model #425, 3%” round, bakelite, flush 
mounting case. New stock, not war surplus. 
price $50.00, special $24.95. Write for quantity dis- 
counts. Shipped C.O.D., prepaid if remittance a 
companies order, 


ERIC WENSTREND 


4317 Dayton Street, Chicago 13, Illinois 


—a 


WAR RADIO MATERIAL 


@ New Western Electric IN23B Fixed Crys- 


as landing troops used. For Radio, Auto, 
> Extends to 128”, Worth $10.00. Pre- a 
@ Signal Corps Telegraph Key. Prepaid...... 
Write for free bargain list “RN” 
RADIO CITY LABS 


New York 7, N. ¥. 


RADIO News 


30 Church St. 


For best efficiencies, 


er primary. 
N34 units should have back re- 


of greater than 300,000. 

its measure well over this 
a > that selection should not be 
essary. Exact matching of crys- 
nis is not required as variations of 
- much as 20% in the forward or 
ck resistances will have but little 
effect upon the operation of the 
pridge. One advantage in the use of 
-ystals, instead of the more conven- 
tional double diodes in the rectifier, 
is that the conducting resistance of 
the crystal bridge is very much lower 
n in any equivalent vacuum tube 


ha : - 
elt. Hence, the charging time of 
oe filter condenser following the 


bridge is materially reduced and the 
action of the whole a.g.c. circuit is 


more rapid. 


Feedback Cireuit and 
Other Features 


It has been previously mentioned 
that this circuit contains a novel feed- 
back arrangement that quickens the 
response of the a.g.c. circuit. The 
operation is as follows: Consider the 
action of the circuit when adjusted 
for volume expansion. With S, in the 
expand position, a partially filtered 
positive d.c. control voltage, propor- 
tional to the mean signal amplitude, 
is applied to the paralleled #1 grids 
through the filter resistor Ri. Since 
the resulting plate current changes in 
y, and V; are in the same direction 
and upward in both tubes, the voltage 


Frequency response; +12 db: 
Total harmonic distortion; a.g.c. off: 


Maximum a.g.c. at 10% total harmonics: 
High gain input overload voltage: 
Low gain input overload voltage: . 
Maximum output voltage at 4% total 
harmonic distortion: 
A.g.c. rise time. milliseconds. 
A.g.c. decay time; milliseconds 


Over-all gain, high gain channels: ........ 
Over-all gain, low qaim chammoelas .....cccccccccccccccccces 


Total harmonic distortion; 18 db. of a.g.c.2 ; ‘epg 


-. 110 db. 
85 db. 
35 c.p.s. to 12,000 c.p.s. 
4% 
5.5% 
23 db. 
.015 volts r.m.s. 
1.2 volts r.m.s, 


7.7 v. in 500 ohms 
3.0 minimum 
500 maximum 


Major electrical operating characteristics of preamplifier. 


at the junction point of RR: and Rw 
drops. In other words, a positive ex- 
cursion of the #1 grid voltage will re- 
sult in a negative change in the d.c. 
potential at the junction of the plate 
load resistors. As mentioned pre- 
viously, the control voltage on the #1 
grids is only partially filtered so that 
there is an appreciably large a.c. com- 
ponent present. An amplified and in- 
verse a.c. component is therefore pres- 
ent across the common plate load re- 
sistor R,;. This a.c. component is ap- 
plied to the #1 grids through the 
feedback condenser Cy in such a way 
as to cancel the a.c. component al- 
ready present. The end result is that, 
due to the feedback action thus ob- 
tained, very small time constants can 
be used in the a.g.c. circuit, and the 
action of the circuit in response to a 
control voltage can be made almost 
instantaneous. In the experimental 
unit, the rise time of the #1 voltage 


was made as short as 3 milliseconds, 
and the overshoot of the control volt- 
age pulse in response to a square 
wave input was negligible. 

The resting grid bias for the #1 
grids is determined by the setting of 
the control R,;,. This control is ganged 
with the potentiometer R, across the 
rectifier output. With the compres- 
sion-expansion control R.i-Ri in the 
“off” position, this bias is essentially 
the same as that on the signal grids 
and the gain of the stage is normal. 
As the control is advanced, the rest- 
ing #1 grid bias is made progres- 
sively more negative, the gain de- 
creases, and the positive a.g.c. control 
voltage is increased. The distribution 
of voltage on the control R,, is such 
that these grids will not swing posi- 
tive with any normal level of signal 
applied to the input of the amplifier. 
However, to prevent any extremely 
strong impulse from overloading these 


ARMY SALVAGE SPECIAL— 
2-Volt Power Supply 
The above unit has a multitude of valuable parts. 
Included are: 4” Alnico 5 PM., 2—7 prong 2- 
volt sync. vibrators, 2—4-prong 6-volt vibrators, 
handy carrying case, 2 relays, mike trans. con- 
densers, etc Price complete, $9.95 
Less the 4 Vibrators, $5.95 
B.C. 1068A RADAR RECEIVER 
Very H. F. receiver, 157 to 212 MC., for 110 volt 
AC operation. Has 150 mill 250 volt power sup- 
ply contains 14 tubes. 2—6SH7, 635, 9006, 3— 
fACi, 2—6AB7, 6H6, 6SH7, 6SX17, 6E5 and 
V4. An excellent receiver for hams and covers 
Television band—slug tunnel coils 2RF & 5 IF 
stages. Original Government cost, $625.00. Size 
ljxl6x9. Weight, 67 Ibs......... Price, $31.50 


RECORDED CHANGERS—IMMEDIATE 


DELIVERY 
type with 


latest single post wrinkle finished 
I eit 0 wae ke ale card $19.95 
AC-DC 2 tube phono oscillator, high output type 
with tubes easily fits inside metal face of above 
changer 3.69 
$ tube model with extra gain stage for crystal 
mike; has volume control. A new item and will 
I es a $4.95 
Has cut- 
for amplifier. 
any changer. 


AUTO AERIAL 
Standard 66” side cowl type with 36” unshielded 
lead. All brass, chrome plated construction. 
Very special at $1.49 each 
Top cowl, single hole mounting, all brass, chrome 


‘quipment ; has 36” shielded lead. 


Only $1.59 each 


' 


RADIO TUBE SPECIALS 


War surplus marked Jan. 


Cartoned and uncartoned. 
6SD7 6K6gt 76 77 
6SH7 12SL7 6V6 78 
6SK7 6C5 46 6D6 
6SA7 12SJ7 6SN7 6K7M 
6SQ7 12SG7 12SC7 6K7g 
6SG7 12SH7 12SN7 6N7gt 
6SH7 6B8G 1631 6SL7 
6C5 6V6 1632 6SCT7 
6F6 6K6gt 6H6 655 
EE: «itstacat anita at al ntenin leeine's a been enn eiee eben ee 49c 
|We have 1000 6L6 metal RCA tubes to sell. A real 
value if we ever had one. Marked RCA electronic 
tubes. Latest production. 
99c each; 10 for $9.50 


|1R5 & Adapter to 1A7.99c¢ 
|185 & Adapter to 1H5.69¢ 384 
1T4 & Adapter to 1N5.69¢ 3584 
GOOD SUBSTITUTES 
IMPOSSIBLE 2V 
3A4 & Adapter for 33.69e 185 
3A4 & Adapter for 1G5.69¢e 1585 
3A4 & Adapter for 1F4.69e 1T4 
| A34 & Adapter for 1F5.69c 


& Adapter to 3Q5.69c 
FOR THOSE 
TUBES 


lis as good or better than original. 


VIBRATORS 
SOE GO MOG, oc ccecerccewssersnesesavess 
i fg ER rT Te Cree eT ee 
Standard 6 prong sync. 
popular type at a ridiculous price 
Midget sync. vibrator made by 


Radiart ; 


case, the vibrator with a hundred uses, no 
BE 6.:6:0:460:646465008 06060659 6600664004668008004 
‘General Electric 2 

SYNC. VIBR. UNIT 
p Save Yourself Money 
[Latest producting. With leads easily fits in any 
lease. 6-Volt. A hot replacement item. 

Only $1.69 

1946 INTER-COMM. SETS 


_ control panel enables operator to com- 


plated construction, similar to 41 and 42; original| municate with one to four sub-stations, individually 


or two at once. Designed for 3 wire circuit enabling 
sub-stations to call in at any time. Three gain stages 


McGee Radio and Electric Co. 1225 mccee st., Kansas City, Missouri 


BARGAINS FOR JUNE 


TUBES AND ADAPTERS TO REPLACE NUMBERS. @Ssure plenty of volume even on remote installa- 


et) 
Ads e SUB-STATION, small cased Alnico 5 speaker 
& Adapter to 1Q5.69¢ $4.95 


& Adapter for 1H6.69¢| Model RAK. 
& Adapter for 1B5.69¢/for 110 volt AC operation. 
4 & Adapter for 30. .69¢/g00 KC. 
39¢ 1K5 & Adapter for 1C7.99¢| voltage regulated power supply. 5 
ee Ge Meee We Se Bi ccanccdceennsassause 69c) material in all. 
|We have sold many thousands of these adapters and|metal box, size 14x14x24; the spares alone are 
Servicemen report that in most cases the substitution|said to be worth $37.50; has 3 complete sets of 


$1.49) other uses. 
1.59/4” é 
Made by Mallory—a very|hard surface cone especially adapted for inter- 
$1.98!)comm sets. 
can size|tercomm. 
1%"x2\%". Small enough to fit in most any original| Army PM Speaker Model LS-3—latest 6%” PM 
buf-| with 2 
1.49)5.’’ Has Universal line trdnsformer housed in a 
volt vibrator and transformer as | square metal case 8x8x5—felt lined interior. 


Brown| used in the G E self charging portable 1.98 | have tested this speaker and it will play just as 


tions. 


with call-in switch (met).............- 


NAVY RECEIVER 

A finely constructed Navy receiver 
Covers from 15 to 
Offered complete with spare parts and 
cartons of 
The spare parts are in a handy 


tubes. New; factory packed. Ideal for receiv- 
ing air@ort signals and can be revamped for many 
Shipping wt., 150 Ibs. Price, $7.95 
PM with 2% oz. of ‘‘Alnico 5’ magnet. Has 


Will double the output of your in- 


2% oz. of the new super magnet ‘‘Alnico 


We 


loud as the average 12” speaker. Ideal for In- 
tercomms, auto sets and ham use......... $6.95 
Immediate delivery on the following test equip- 
ment: 

ee en ee S$ 59.85 
ee fl rere -.. 109.50 
Universal Instrument Tube Checker... . 45.00 


Rosin Core Solder—38-62, the finest solder be- 
ing delivered today. 
49c per Ib.; 10 for $4.50 
include 20% Deposit with Order 
Balance 
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Dd WHY WAIT FOR 
YOUR RADIO? 


‘BUILD YOUR OWN 


ATOMIC HEATER & RADIO CORP. 
PROUDLY PRESENTS 


The Finest in Radio Kits 


A COMPLETE 6 TUBE SUPERHET. 
COVERS THE BROADCAST BAND FROM 
550-1700 KC 


This set has been fully engineered and 
designed to make construction simple. 
All parts mounted, cabinet included. 
Tubes required—two !2SK7. one !12SA7, 
one 12SQ7, one 35L6 and one 35Z5. 


Your cost $15.80 without tubes. Terms 
10% deposit with order, balance 
C.O.D 

IMMEDIATE DELIVERY 


ATOMIC HEATER 
& RADIO CORPORATION 


Dept. A 


104 PARK ROW, NEW YORK 7, N. Y. 
B A R S Radio & Electronic 
Parts Company 


DISTRIBUTORS 
FOR 


American Amphenol 
Phenolic 


Bud Radio Products 

Burgess Batteries 

Clarostat Controls 

Cornell Dubilier Condens- 
ers 

Halldorson Transformers 

Hytron Tubes 

Insuline Corp. of Amer. 

Jackson Test Equipment 

Masco Amplifiers 


Radiart Aerials & Vibra- 
tors 


Sprague Condensers 
Trimm Headsets 
Universal Microphones 
University Speakers 
UTC Transformers 
Ward Aerials 


Write for prices; or order C.O.D. 
including 20% deposit with order. 


BARS 956 Main St. 


Buffalo 2, N. Y. 
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| decay 


| 


grids and blocking the system, the 
1N34 crystal diode, X;, is reverse- 
connected into the #1 grid line to act 
as a clipper, in conjuction with the 
resistor Ry». The back resistance of 
this unit should be as high as possible, 
as any low impedance at this point 
will load down the grid circuit and 
decrease the amplitude of the control 
voltage. 

When the circuit is used as a vol- 
ume compressor, the polarity of the 
control voltage is reversed by S:, so 
that the #1 grids swing in the nega- 
tive direction. The resting bias on 
the #1 grids is, in this case, fixed at 
the same value as that of the signal 
grids, and is constant at all settings 
of the expansion-compression control. 
There has been no tendency for the 
tubes to cut off with the expansion- 
compression control at maximum, 
even with signals as large as two 
volts applied to the input of the phase 
inverter. 


Time Constants 

There has been considerable con- 
troversy as to the correct time con- 
stant values in a.g.c. circuits, pos- 
sibly due to the fact that no two types 
of program material react in the 
same manner in such systems. It is 
generally conceded that the rise time 
of the control voltage should be con- 
siderably shorter for speech and fast 
dance music, than for slow symphonic 
material. In any case however, the 
time should be very much 
longer than the rise time, and a time 
constant of from 0.3 to 0.5 seconds has 
been more or less accepted as a stand- 
ard. In general, the time constants 
for both expansion and compression 
should be about the same, so that the 
same time constant filters can be em- 
ployed for both types of operation. 
In this unit, a minimum rise time of 
three milliseconds, and a maximum 
decay time of 0.5 seconds were found 
to be about the optimum range re- 
quired for most types of program ma- 
terial, and the filter circuits were de- 
signed around these figures. As a 
large degree of flexibility in a.g.c. 
time constant is desirable, it was felt 
that a panel control for this purpose 


is a worthwhile refinement, and the 
potentiometer Ry» provides the re- 
quired range of adjustment. The net- 


work Rw» and C,, controls primarily | 


the a.g.c. decay time, although there 
is some interaction with the charging 
circuit, and the rise time is also af- 
fected when the value of Rw is made 
very small. It is possible, by the 
addition of rather complex circuits, to 
make the rise time constant and de- 
cay time constant of the control volt- 
age entirely independent of each 
other, but for any ordinary applica- 
tion, such circuits are not usually 
necessary. 


The Complete Amplifier 


Having discussed the automatic 
gain control circuits, let us now con- 
sider the complete amplifier, the dia- 
gram of which appears in Fig. 3. Four 
input channels are provided, three of 


Pliers for 
Every Need 


ASK YOUR DEALER 


UTICA DROP FORGE & TOOL 
CORPORATION 


UTICA 4, NEW YORK 


IMMEDIATE. “DELIVERY 


SPECIAL VALUES 


PHONO AMPLIFIER- AC-I Complete 


$s 

RESISTOR KIT O Ass'td 1 to 1 a. <2 tore 
DIAL CORD KIT_100 Ft Aswinae Serinns 8 
ANT, & OSCIL, or ANT. & im ~: = 

. or . & RE one 

GuTPuT TR 2000.5 a FOnnee Sets ; & 
CRYSTAL PICKUPS—114 Oz : ” 
Write Today for Bargain Bulietin 2.79 


RADIO DISTRIBUTING CO., Pasadena 18, Cal, 


dio ee oe S*Sroall ans 

Self ‘powered @ Ra fom"? "aaa 
information, oe signal ® 

GENERAL TEST EQUIPMENT Co. 


PEN-OSCIL-LITE | 
38 Argyle Buffale 9, H. y, 


RADIO & ELECTRONIC PArtTs 
TUBES & EQUIPMENT 


STANDARD ELECTRONICS Co. 
1497 Main St. Buffalo 8, N. Y, 


Write for New Catalogue 


Conferen 


MILES REPRODUCER CO..imec. 


FILMG 


UNINTERRUPTED 
Longtime (up to! 2 hours) Conference 
& Telephone Recordings onSafety Film 
Models for Dictation “TALKIES” 
812 BROADWAY,N.Y.3 ihe 


ELECTRONICS 


Electronic Technician Training Course. Qual- 


ify for Radio Communication (Commercial 
Government License), Radio Repair Service 
or be an Industrial Electronic Technician 


Register now for new classes starting every 
four weeks. Approved under G. I. Bill of 


Rights. Residence day and evening school. 
Write to 
ELECTRONICS INSTITUTE, INC. 
21 HENRY; DETROIT, MICH. 


300 ohm Amphenol twin lead, per 100 ft..$2.90 

ohm Amphenol twin lead, per 100 ft.. 2.00 

, Power Trans.—900 v. CT @ 300 

. 2—6.3 v., 1—5 volt.. 

Advance Ceramic insulated antenna relay— 
KW 


antenna w ith ‘base—3 
1.95 


bY vertical ‘army. 
section .. 
Pionee1 Dynamotors “Input 12/14 volt. out- 
put 225 volt @ 90 ma. . 
Clare DPST relays 6 volt coil. ovr. 
DOW RADIO 


1759 E. Colorado Pasadena 4, Calif. 


ROTA-BASE 


NEW HANDY LAB. DIAL. Simply turn the movable 
dial to the tube number desired on the ROTA-BASE 
and, complete, correct connections are instantly ind 
cated on the ‘“prong’’ diagram. Filament, grid, plate, 
cathode, «tc.. to more than 300 tube types are given 
No more valuable time lost on lengthy reading @ 
—— xf page ROTA-BASE actually ick "Now a 


: ture of the connections. 
ONLY. F 51.0 Postage prepaid or sent c Hick plus 
postage. +7 


oney back if not delighttully a 
Dept. A.) 
REED MFG. CO., 124 W. 4th St., 


Los Angeles 13, Calif. 


RADIO NEWS 


which can be used simultaneously. 
In Fig. 3, tubes V;, V:, and the two 
halves of the double triode V; are ar- 
ranged as an electronic mixer having | 
two high-gain channels for micro- 
phone and two low-gain channels for 
tuner Or pickup. The high-gain chan- 
nels are conventional pentode stages 
with a voltage of approximately 125. 
The low-gain channels are cathode- 
follower isolating stages arranged in 
such a way that the channel gain 
control is separated from the input 
circuit. The purpose of these stages 
js to allow adjustment of the gain 
from one or two crystal pickups, with- 
out having the gain control act as the 
joad resistance for the crystal ele- 
ment. Direct connection of a crystal 
pickup to a gain control potentio- 


a 


NYDER 


en a renee oe 


Antennas 


J) - 


= 


"S| meter has a serious effect upon the 
‘hl frequency response of the pickup 
3| when the control is set to an inter- 


mediate position. The outputs from 
the cathode followers are connected 
to a 1 megohm fader which allows 
either channel to be faded in at will. 
It was not considered necessary to 
provide for electronic mixing of the 
two low-gain channels, as simultane- 
ous operation of these was not de- 
sired. 

The arms of the three channel gain 
controls are joined through isolating 
resistors to the paralleled grids of 

the phase inverter Vis and the a.g.c. 
TS amplifier Vie. The purpose of the iso- 
lating resistors is to prevent one con- 
trol from short-circuiting the others 


JIE 


}]L=__ fee 


when that control is turned to the | 
de off” position. 
Tubes Vis, Viz, Vs and V. constitute | R. Cc. & hs F. HALL, INC. 
——{ the a.g.c. circuit, whose operation was | 1015-17 Caroline St. 
described in a previous section. The | Telephone C-9731 
—— | GES eye tube serves as an a.g.c. in- | Houston 2, Texes 
. P a" " | Our stock is at a new all time high although 
prs dicator and prov ides a rough check | ieee vey a still. KE oa = oe 
on the operation of the expansion- delivering many communications receivers to 
: 5 “ those who have placed $5 deposit with us. 
Al compression circuits. The grid of this vour attention i calin’ partioninny te to Salt 
4 crafters S-i8: the obson- 8 -O-M- 
nT tube is so connected that the shadow | $18.75 and the splendid cies ta tan crystal e... 
—_— , » of — = trol, 8 channel, Aircraft transmitter T-67 ARC-3, 
_" angle increases with expansion and 100-156 = and ros ieee oe 4 of amateur 


decreases when the circuits are ar- 
rT) ranged for compression. 

The master gain control is in the 
grid circuit of the push-pull 7N7 re- 
Jual- sistance coupled amplifier V:, and V:z, 


and replacement components. 


L. F. (Lillian) Ha 
WSEUG 


“ACROSS THE SERVICE BENCH" 


is the name of our dealer bulletin, which goes regu- 
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WSEIB 


“THE HAM SHACK" 


Panadapter °*CA-2 compiete, $99.75 
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— compressor stage. This control is a RO | iHO-DRA a samtunD SPECIAL ATTENTION 

ll of 500,000 potentiometer, and for best HQ-120X less speaker is being given to ex-servicemen entering business 
seal. Speaker who need complete stocks. 


results the two sections should be 
reasonably well matched. Decoupling 
from the plate supply in this stage 


Such inquirice should be 
“for personal attention R. . Hali.”’ 


SPECIALS 


Super- marked 
SPC-410-X_ (540 KC to 50 MC) cabinet model 

SPC-410-SX g > to 40MC) cabinet model 

SPR-410-X_(540 KC to 30 MC) rack model 


aatad SPR-410-SX (1250KC to 40MC) rack model SUPREME PANEL METERS, ALL RANGES 

js < = < . PS-CW-10 10 inch PM speaker Aircraft transmitter T-67/ARC-3 8 channel, 
— assists in eliminating low frequency O.P.A, prices not determined at this time) 100-156 

: a: HALLICRAFTER 
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The output of this stage works into 
1.95 a push-pull plate-to-line transformer 
6.95 to provide the low impedance line 
connection. 
is also provided in this stage. The 
Volume level indicator is a rectifier 
type voltmeter with suitable multi- 
pliers to read from 0 to +16 db. A 
saz |) ‘igh impedance output directly from 


from time to time, 


MARINE EQUIPMENT 
We are able to give good delivery on marine radio- 
telephones. Phone, write or wire for information, 
POLICE, GEOPHYSICAL & MOBILE 
radiotelephone equipment is available on good deliv- 


ry. e welcome inquiries for your particular ap- 
plication. 


RME 
ME-45 with crystal, meter & speaker 


Plate supply decoupling DB-20  preselector 


VHF-152 (2. 5, and 10 meter converter)... . esse 
Wire, write or phone your order. We will ship C.O0.D. 
with a $5.00 deposit. We also offer easy terms and 
trade-in allowances for used equipment. 

State Tax not included in above figures. 

“ACROSS THE OPERATING TABLE" 

A postal card will place you on our mailing list to 
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WANTED! 


Articles by 


Radio Amateurs 
2000 to 2500 words 


Covering any material of genu- 
ine interest to radio amateurs, 
such as: 


@ Transmitters 

@ Receivers 

@ Antennas 

@ Test Equipment 


Articles should be typewritten (double 
spaced) and accompanied by suitable 
diagrams, photos, and parts lists. Lib- 
eral payment will be made upon ac- 
ceptance. 


Address all communications to 
Box 419 
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185 North Wabash Avenue 
Chicago 1, Illinois 


Large stocks assure the finest and most 
U lect of oll lable items 

at lowest prevailing prices. Thousands of 

active buyers depend on us for their entire 

Radio repair ond repl t req 

Because we understand service problems, 

every order is expedited for delivery in 


P 


double quick time. Everything we do is 


our customers. You will find it profitable to 
moke Radolek your buying heodquorters. 


, FREE BUYING GUIDES 


Becouse of existing conditions we keep our 
customers right up to the minute on avail- 


I d for ' ond satisfaction to | 


Heavy Duty 
Power Supplies 
(Continued from page 48) 


current is caused to flow from the 
source, through the latter contacts, 
through inductance S.F., through 
transformer primary P,.,, P:-:, through 
inductance 4—3, thence back to the 
supply source. 

At this point, it may be seen that 
the inductance of S,F, is less effective 
in retarding the current flow in this 
branch of the circuit on account of 
the opposing action of the changing 
magnetic field still about S:F;. 

Moreover, as the field continues to 
build up on S,F,, the effective induc- 
tance of S,F, becomes less and less as 
a result, until eventually the induc- 
tance of both S,F, and S,F, entirely 
cancel each other. During this in- 
terval, the current through the as- 
sociated circuits, including the con- 
tacts, has become completely equal- 
ized. 

It will be noted that the vibrator of 
the Model 146 unit has eight moving 
and eight stationary contacts. There- 
fore, besides equalizing the current 
between each contact of a pair, it 
also becomes necessary to equalize 
that between contact pairs on the 
same side of the armature. 

Reference to the schematic (Fig. 4) 
will show that this is accomplished 
between the lower two contact pairs 
by inductances 3—4 and 1—2. Ad- 
vantage is taken here of the fact that 
both upper and lower contacts are not 
energized at the same time and the 
same inductance is used for equaliz- 
ing both between the two upper con- 
tact pairs, and between the two lower 
pairs. 

In reference to the individual con- 
tacts of each pair and the two pairs 
of contacts shown on the top side of 
the vibrator, an examination of the 
print will disclose that equalization 
is taken care of in exactly the same 
way as that of the lower contacts. 

The fact that both sides of the vi- 
brator are not operating at the same 
time allows the use of a common core 
for reactances S,F;, S.F,, and F:S:, 
FS,. 

The power transformer is a mul- 
tiple winding autotransformer with 
primary input terminals P,.,, P:2-, 
P;., P,.;, P, ty P: y Ps-,, P, ty and with 
centertaps P,-2, P22, P:. and P... One 


4 


4 


© o 


Rate 20c per word, Minimum, 10 word, 


RADIO ENGINEERING 


able handise by releasing suppl 
frequently instead of sending our regular 
Big Profit Guide 

once a yeor. Send Fy : 

the coupon now RENEW) 
to get these Free 
Buying Guide Sup- 


plements os they 
are issued. 


FAST SERVICE! 


| RADOLEK CO., Dept. 8-115 : 
' 601 W. Randolph St., Chicogo 6, Ill. H 
| Pleose send FREE Buying Guide Supplements ' 
+ NAME ' 
+ aponess : 


ORDER FROM RADOLEK 


150 


Photo Credits 
Pages Credit 
Bl. ccccce SCCOO eer eeesessessesesseeses RCA 
32, 34... cevees . . Sylvania Electric Products, Inc 
35, 46, 47, 48, 129.. Electronic Laboratories, Inc 
\ POrererrerrrerit yy St e- -Maguire Industries 
37, 1OB. ce ccceceeees Frederick Hart & Co., Inc. 
45. cccrccces eeeceesess .."*The APCO Bulletin’ 
4D. - cc ccescccceess Radiodiffusion Nationale Belge 
SO .ccccccccccseceses eceee oe CBS 
BB. cccccecsvesecesece Pacific Sound Equipment Co 
OB. ccscececs Walter Steinhard, Staff Photographer 
0 rs Northern Rhodesia Broadcasting Co. 


RADIO Engineering, Broadcasting, Aviation 

Police Radio, Servicing, Marine Operatip = 
Electronics taught thoroughly Expenses _ 
Write for catalog. Valparaiso Technical Institus 
Dept. N. Vaiparaiso, Ind. = 


FOR SALE 


a 
BEAM Antennae—Direction Indicator. Remote tp 
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vertised in April issue (Pg. 122) of Radio News 
18%x11%x35%, $3.89, F.O.B. Springfield, Ma. 
Victoria Radio & Sound Co., 1039 Memorial Aye 
West Springfield, Mass. . 


SEND 20c for telephone plug brass, short type 
worth 49e. Electric tester with neon light, cheq 
circuits, electrical devices, 110-550 volts, prepaid 
39c. Big Ham-Experimenter list free. John Bay. 
ron, 662—85th St., Brooklyn 9, N. Y, ; 


NEW Hallicrafters SX-25 and matching speaker 


Perfect condition. Bought recently. A. Ogawa 
Adams B-47, Cambridge 38, Mass 


A LARGE number of new Hallicrafters SX-.% 
$179.50, used SX-28's less No trade-ins ae. 
cepted. All sets guaranteed. Send for list. Gp. 
man Wanamaker, 608 Buchanan, Topeka, Kansas 


REACTORS, 280, UTC ouncer series, type 6-13 
uncased, brand new, sell at small fraction of 
cost A Trunk, 1748 First Ave., New York % 
New York. 

LAFAYETTE Recorder, $25.00 or swap for com 
munications receiver. E. L. Self, Box 1426, Clem 
son, South Carolina. 


USED radio parts and equipment. List 3c. Mil 
Burston, 808 River, Alpena, Michigan. 


RCA DYNAMIC Demonstrator Ill. Never used 
Perfect condition. Will sell at less than cost. Bor 
130, “oe Radio News. 


GOV'T Surplus Amplifier, in 4” x4"x8" blac 
wrinkle finished case, brand new with tubes, ip- 
put to 7F7, Output 2-7C5’s full wave rectifier 
7Y4, with transformer, all mica condenser coup- 
ling Shipped in Original carton, Parcel Pos 
prepaid, $4.95. Lyell Hardware & Lumber ( 
Inc., 1451 Lyell Avenue, Rochester, New York 
PAN OSCILLO Receivers—latest design 3” oseil 
loscope, panoramic adapter, synchroscope, receiver 
(when used with converters). Ideal for labora 
tory, television, general service work (such a 
I1.F. alignment). 60 cycle transformer supplied 
(installed and tested $8.00 additional). Originally 
$1750 Your cost with 21 tubes $97.50. Write 
for descriptive folder or send 50c for eighty-page 
technical manual. 5G synchronous motors 110 ac 
66 cycle; perfect for antenna or wind direction 
indicator, $12 per pair. Selected BC 406—1) 
tube, 205 me _ receivers Easily converted UHI 
and ten meter bands, FM or Television. See Feb- 
ruary ‘“‘CQ’’ for conversion instructions. Con 
plete with 15 tubes plus two spare 954 tubes and 
instructions—-$30.00. Write for surplus. list. West- 
chester Electronic Products, 28 Milburn & 
Bronxville, N. Y. 
NEW Voltage Tester—3 Neons, automatically i- 
dicates 110-220-440 volts A.C. or D.C. No guess 
ing. Free circular. Agents wanted. Deliab, be 
St. Marks Ave., Brooklyn, N. Y. 


FIVE Army surplus frequency meters. BC22) 
125 to 20,000 Kilocycles. Less tubes, $20.00 each 
One less case, $10.00. $90 for lot as is. Ba 
1472, Jacksonville, Texas. 


RECTIFIERS—Halfwave, 5 Amperes, $4.50, 24 
Amperes, $2.25; 1.5 Amperes, $1.85. Fullware, | 
Ampere, $2.50; .5 Ampere, $1.85. Maximum U 
volts input. List free. Milton Bursma, Route! 
Grand Rapids, Mich. 


LOWEST Prices Radio Tubes, parts. Bargalt 
lists 3c. Potter, 1314 McGee, Kansas City 6, Me 


CORRESPONDENCE COURSES 


USED correspondence courses, educational and 
technical books bought, sold, rented. Free cal 
log. Educational Exchange, Henagar, Ala 


RADIO NEWS 


USED Correspondence Courses and Educational 
Rooks sold or rented Inexpensive. Money-back 


guarantee Write for Free Catalog listing 4000 
pargains.— (Courses Bought.)—Lee Mountain, Pis- 
gah, Ala 


CORRESPONDENCE Courses and seif-instruction 
pooks, slightly used. Sold. Rented. Exchanged 
All subjects. Satisfaction guaranteed. Cash paid 
for used courses. Complete information and 100 


e illustrated bargain catalog FREE! Write 
Nelson Company, Dept. 2-59, Chicago 5. 
AMATEUR radio licenses Complete code anu 


theory preparation for passing amateur radio ex 
aminations Home study and resident courses 
American Radio Institute, 101 West 63rd Street 
New York City 


SITUATIONS WANTED 


EX-CHIEF radio 


technician, graduate of Navy 
school. Hold first class radio telephone license 
and amateur. 16 years’ experience. Desires job 
with future. Age 37; presentable. H. D. Renfro, 
Route 8, Box 392, Fort Worth, Texas. 


HELP WANTED 


ONE expert radio repairman. Must be absolute 
tops on Auto Radios, Home Radios, Sound Sys- 
ters and Inter-Com. At least five years’ active 
experience necessary. Salary open. Munroe’s Ra- 
dio Service, 215 Commerce St., Kingsport, Ten- 
nessee. 


RADIO Instructors. Receiver servicing experi- 
ence. College Degree preferred. $3600 a year to 
start. $4200 after four months. Work in the 
beart of the Radio Industry Write Raleigh G 
Dougherty, 158 Market Street, Newark 2, New 
Jersey, % New York Technical Institute of New 
Jersey. 


PATENT ATTORNEYS 


INVENTORS—Before disclosing your invention to 
anyone, send for Form ‘‘Evidence of Conception”’ ; 
“Schedule of Government and Attorneys’ Fees’’ 
and instructions. Sent free. Lancaster, Allwine 
& Rommel, 414 Bowen Building, Washington 5. 


PATENTS SECURED. Two valuable booklets sent 
free. Write immediately. Victor J. Evans & Co., 
148-G Merlin Bidg., Washington 6, D. C, 


RADIO EQUIPMENT 


CODE set! Sends real wireless signals! Shipped 
complete with telegraph key-high frequency buz- 
zer and instructions. Now only $1.00. For two- 
way communication or practice order two sets 
Satisfaction Guaranteed! Immediate shipment! 
Please include 20c postage. Rathert Electric Co., 


Dept. N1, Cresco, lowa. 
WANTED 
USED testers, books, manuals. Ketelaar, 208 


West North, Kalamazoo, Michigan. 


INSTRUCTORS in Electronics and Radio. Prefer 
former Navy Radio Technician instructors willing 
to locate in the Detroit, Mich., area. Write to 
Box 431, % Radio News. 


MISCELLANEOUS 


SAVE time, expense, worry. If you have a per- 
sonal or business matter to attend to in Chicago, 
we can do it for you. Write Denserve, 30 W. 
Washington, Chicago, Il. 


ELECTRICAL engineer with business experience 
wants a good radio to distribute in Puerto Rico. 
Sufficient capital available. Write. R. Schae- 
ning, Box 184, Quebradillas, Puerto Rico. 

AGENCIES wanted for Canada; radio; electrical 


parts and equipment. Aggressive and reliable 
representation. Inquiries, Box 432, % Radio News. 


AVAILABLE NOW 
JUNE, 1946 


, 4 
eT 
25¢ 


liff-Davis Publishing Co., Dept. C 
185 North Wabash Ave., Chicago 1, Ill. 


8 pages of television 
information 


June, 1946 
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Fig. 5. Efficiency vs. load in watts of 
Model 146 vibrator type power supply. 


end of the secondary winding is rep- 


resented by S:.;, Si, Ses, Ss. and the 
other by S,-2, S -2, S; 2 and S, 2. 
Reference to reactor 5—7, with cen- 


tertap 6, will disclose that each end 
is connected to one terminal of a sec- 
ondary winding section. This reactor, 
again, is an equalizing arrangement 
allowing equal drain of output cur- 
rent from the two lower secondary 
sections of the power transformer. 
Similar to that previously described, 
this equalization takes place in the 
following manner. 

Assume that at the beginning of a 
cycle, current begins to pass through 
this reactor from terminal 5 to ter- 
minal 6. The full inductive reactance 
of this half of the reactor will im- 
mediately come into play, hence the 
current flow to the load will be great- 
ly reduced. In sequence (after an- 
other contact has been successfully 
made), the other half of the trans- 
former section becomes energized, 
causing current to pass through from 
terminals 7 to 6. With this flow of 
current through 7—6, the reactance of 
5—6 is cancelled, allowing, in effect, 
the load to be connected equally to 
S,.. and S;.. as though either reactance 
7—6 or 5—6 were not present. 

Reactor 8—10 with centertap 9 per- 
forms a like function for the opposite 
two sections of the secondary winding. 

It will be noted, as previously men- 
tioned, that since the contact currents 
are automatically equalized, it is no 
longer required that all contacts close 
simultaneously or in any particular 
recurrent sequence. 

All of the 4 uwfd. capacitors, (Fig. 4), 
are for the purpose of buffering. The 
value of each is so chosen that the 
swing of the current cycle across the 
primary winding is timed to be of 
correct voltage and polarity, for the 
subsequent closing of the contact on 
alternate sides of the vibrator. 

The time delay relay automatically 
allows the vibrator to assume normal 
operation before the external load is 
applied. This relay also removes the 
load each time the contro] switch is 
returned to the “off” position. 


—- 


Vy. .here’s a 
TIP 


for You! 


In fact there are 
four interchange- 
able tips adapted 
to the Ungar Sol- 
dering pencil... 
each designed 
to do speedy 

precision work 

on hard-to- @ 
reach jobs! 


No. 537 Pencil 
Tip, made from 
Elkaloy A, Tip 
%” dia. 


Ruggedly built, the 
Ungar Soldering tool 
weighs only 3.6 ozs., 
is perfectly balanced 
and handles like a 
fountain pen. Heats 
in 90 seconds. Draws 
only 17 watts. Unit 
complete with any 
one tip sells at less 
than $2. Please order 
from your Electronics 
distributor. 


No. 538 Chisel 
Tip, made from 
Elkaloy A, Tip 

% dia. 


No. 539 
No. 536 Extra Hot, 
Standard made from 
Tip, made from Tellurium 


Hord Drawn 
Copper 


flectric lools. Inc. 


Formerly Harry A. Unger 


LOS ANGELES 54, CALIF. 
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2 OUR distributor wouldn’t have the That’s why your Mallory distributor is a 
~ Mallory franchise if he were merely good man to know and do business with. 
: a distributor of Mallory parts. He was Call on him for any help within his prov- 
0 ; 
selected because he has a thorough knowl- ince—from problems of procurement to 
~ edge of the business . . . because he has problems of management—and you'll find 
- the ability to be of real help . . . because him glad to respond. He’s the right man, 
2 , ——— 
i there is no question about his willingness in the right place, with the right kind of 
~< to give it. service to save you time and money. 
é 
3 


?| Here’s What Your MALLORY 
:| Distributor Will Do For You: 


A complete line of Mallory replacement parts . . . 
many of them first developed by Mallory research 
. . . ALL of them guaranteed against premature 
failure by years of service in the field. 


Technical service helps . . . bulletins, booklets, 
catalogs, letters with complete data on what to 
use and where to use it . . . special publications 
on radio fundamentals and new developments. 


A program of standardization that meets the maxi- 
mum number of application needs with the mini- 
mum number of parts . . . reduces investment, 
simplifies replacement, speeds up delivery. 


A background of personal experience . . . ac- 

quired through years of service in radio 

helpful in solving difficult or unusual problems 
. . effective in training dealer personnel. 


Efficient service . . . backed by detailed informa- 
tion on prices, parts, catalog numbers . . . promptly 
applied whether orders are large or small... 
especially effective in meeting emergencies. 


Commercial “know how” . implemented by 
sound methods of keeping your business “on the 
beam” . . . with special attention to promotion 
devices that help sell your story to the public. 


ie P. R. MALLORY & CO., Inc., 


INDIANAPOLIS 6, INDIANA 


Accurate ng nge avigation...anytime...in all weathef 


work and prevents errors in reading’ 
Sperry Loran is backed by a world- 


wide service organization and meets 


With Sperry Loran the navigator has 
at hand a quick and accurate means 
of determining a ship’s position at any 
time, in all kinds of weather. This 
system involves the reception of ac- 
curately timed radio pulses from shore- 
based transmitting stations, usually 
200 to 400 miles apart. 

The deference in time of arrival of 
signals from a pair of transmitting 
stations is measured and the time dif- 
ference is then used to determine, 
from special charts or tables, a line- 
of-position on the earth’s surface. 
When two lines-of-position from two 


different pairs of Loran stations are 


crossed, you have a “Loran fix.” Fixes 
are obtainable at distances from shore 
stations up to 1400 miles at night, 
700 miles in daytime. 

In your consideration of Loran, 
note particularly that Sperry’s equip- 
ment is easy to operate. A Time 
Difference Meter (see illustration 


above) greatly simplifies the operator's 


Sperry Gyroscope Company, Ine 


SEA 


EXECUTIVE OFFICES: 
LOS ANGELES « 
GYROSCOPICS + 


GREAT NECK, NEW YORK 
SAN FRANCISCO: « 


NEW ORLEANS « 
ELECTRONICS + RADAR + AUTOMATIC COMPUTATION «+ 


the usual high standards of test 
performance of all Sperry prod 
Loran equipments in limited qua 
are ready for immediate delivery. 


*The Time Difference Meter, giving 
references directly, is a Sperry exclusive. 


* DIVISION OF THE SPERRY COR 
HONOLULU + CLEVELAND * 
SERVO-MEC 


€ 
* 
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